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Thirty years of attention to ham requirements 
have resulted in a complete line of reliable, 
high quality components geared especially to 
your needs. The "S” series of audio and power 
transformers and reactors, designed specific¬ 
ally for ham and PA service, are completely 
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rig. These are popular priced units which afford 
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excellence for quality components coupled with 
high reliability. 
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On the Air Again 


BETWEEN THE seven-day-a-week 
night ant! day job of getting 73 going and the 
restrictions of one of the nastiest landlords I've 
ever encountered, my hamming has been badly 
pruned back for several years. Even under the 
best of conditions it is difficult to make much 
ol a mark while operating from Brooklyn. An¬ 
tenna space is nil, the cement sops up all the rf, 
and you have more TYI per square inch than 
is believable. 

This had a lot to do with our leaving the city. 
One of the important factors in our choice of 
a new home for 73 was the heighth and the 
clearness of the shot to the southwest for VHF 

operation. 

Once moved into the new headquarters we 
set about getting a ham shack in operation. 
I’m not counting the Clegg 99’er and the halo 
hung out the attic window for local six meter 
contacts . . . this was installed and working 
before we had finished unloading the first 
truckload. The first installation was the Central 
200V di ving a Central 600L into a Hy-Gain 
tribander up on a forty foot Rohn tower. The 
receiver was a National 303. i he results were 
marvelous! Every DX station I called came 
back and gave me encouraging reports. I 
hadn’t been able to work out like that since 
my old ham station up in Troy, New York, at 
college where l racked up a rather good DX 
score and won several of the SS and DX con¬ 
tests. 

Outside of some difficulty in getting the tri¬ 
bander to the top of the 40 footer, it was a 
snap getting a good signal onto the 10-15-20 
meter bands. Dipoles hung from a couple of 
our 80' and 90' trees brought in nice reports 
on 40 and 80 meters. This left us with a lack 
on the VHF bands. This would never do. . . . 
I’ve been a staunch V! IF’er ever since I started 
in ham radio (my first contact was on 2 lz 
meters). 

! here is a big difference between getting on 
two meters with a Gonset and a halo and 
really putting a DX signal on the air. If you 


are going to do a serious job on two you have 
to have a minimum of a 16 element beam, 
two or three hundred watts, and a low noise 
converter. That beam has to be up in the air 
a ways, too. I looked over my gear and decided 
to throw caution to the winds and put up the 
best we could manage. 

The first step was to order sixty feet more of 
Rohn tower and get the antenna above the 
90' trees. I’he tower came in a few days, com¬ 
plete with erecting tool and guys. Art, VE1EY, 
arrived at this time with XYL and three har¬ 
monics in tow. Art announced that he was a 
rigger and could swing the tower into place in 
a couple hours. "Nothing to it.’’ They moved 
in with us and five days later the tower was 
in place. I don’t think Virginia likes kids any 
more. 

t hen, the day before our Open House, 
Bob Cushman of Cushcraft came over in his 
TR3 and unloaded a formidable pile of alumi¬ 
num. He spent the whole day converting this 
"pick-up-sticks” into a 64 element beam. What 
a monster! It filled the whole backyard. This 
left only the small matter ol putting the beam 
up on the tower. Ho, ho. 

We needed an expert. 

We got one. Pat Harris, WlllIV, son of Sam 
and Helen Harris, W1FZJ and W1HOY (also 
W3BU), who tends their forest of one 
hundred-plus footers, drove up with his safety 
belt and spent two days on the top of the tower 
getting the 64 elements in place. 1 hate to think 
how long it would take someone who didn’t 
know what lie was doing to put up a tower and 
beam like that. 

The results were not quite as great as I ex¬ 
pected. I hooked my Tapetone 417A converter 
tlirough the Nt-303 and used the Gonset Com¬ 
municator with the Gonset linear, running 
about 50 watts output anti worked over a range 
of about 100 milt l s. Over the next few days the 
baiul opened a little now and then and f man¬ 
aged many contacts with New York and New 
Jersey and even two with Philadelphia. As the 
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SMASHING VALUES! 



TOP DESIGN! 



STAR F LITE* 

90 WATT 

PHONE 
and 
CW 

TRANSMITTER KIT 


MADE IN U.S.A, 


KT4S0 


COMPARE QUALITY! 

COMPARE PRICE! 

• 90 Watts Phone or CW on *40 MONEY 
80 Thru 10 Meters • Built-in DOWN 

3-Section Low-Pass Filter • Clear, 

Chirpless Grid Bloch Keying 

Dollar tor dollar you can't oeat this new Lafayette 
Start life transmitter, Easy to build and operate, it 
glistens with quality and performance all-over. Fea¬ 
tures in addition to those listed above: 5 crystal 
positions and provisions for external, VFO, illumi¬ 
nated edgewise panel meter and pm-net work out¬ 
put for proper antenna match. Buy one now — we 
hnow you T Jf be satisfied with it. 

NEW LAFAYETTE HE-50A 
DELUXE 6-METER TRANSCEIVER 




MADE IN 
U.S.A. 


114.95 

NO MONEY DOWN 


• Highly Sensitive Superheterodyne Receiver Section 
for 28-23.7 Me 

• Effective Series Gate Noise Limiter 

• 3-Stage, 12-Watt Transmitter with 2E26 Final 

• illuminated Panel Meter for Plate Current and 
"S’' Readings 

• Pi-Network Transmitter Output 

• Built-in 117 VAC and 12 VDC Power Supplies 

• Push-To-Talk Ceramic Microphone 


Provides maximum convenience and flexibility in either 
mobile or fixed operation. 


LAFAYETTE HE-4SA IO METER TRANSCEIVER 

Similar to above except for G meter operation -114.95 



THE LAFAYETTE HE-30 

Professional Quality Communications Receiver 

• TUNES 550 KCS TO 30 MCS IN 
FOUR BANDS • BUILT-IN G-MULTI- 
PUER FOR CROWDED PHONE OPERA- 
TION • CALIBRATED ELECTRICAL 
BANDSPREAD ON AMATEUR BANDS 
80 THRU 10 METERS • STABLE 
OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION • BUILT-IN EDGEWISE S-METER 
Sensitivity is L.O microvolt for 10 db. Signal to Noise 
ratio. Selectivity is + 0.8 KCS at — 6db with Q-MULTI- 
PLIER. TUBES; 6BA6—RF Amp, 6BE6 Mixer, 6BE6 OSC.. 
6AV6 Q-Muliiplier— BFO, 2-6BA6 IF Amp.. 6AV6 Det-AF 
Amp. ANL. 6AQ5-Audio output. 5Y3 Rectifier. 


NO MONEY 
DOWN 


TOP VALUE 

COMMUNICATION RECEIVER 
KT-200 

in Kit Form 

64.50 

HE-10 

79.95 

WIRED AND TESTEO 

• SUPERHET CIRCUIT UTILIZING 8 
TUBES AND RECTIFIER TUBE • BUILT- 
IN "S" METER WITH ADJUSTMENT CONTROL • FULL COVERAGE 
80-10 METERS • COVERS 455KC TO 31 MC • VARIABLE BFO 
AND RF GAIN CONTROLS • SWITCHABLE AVC AND AUTOMATIC 
NOISE LIMITER 

The Communications Receiver that meets every amateur need— 
available in easy-to-assemble kit form. Signal to noise ratio Is 
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —SO 
db at 10 kc, image reflection is —40 db at 3 MC. Tubes: 3— 
6BD6, 2—6EE6, 2—6AV6, 1—6AR5, 1—5Y3. 



LAFAYETTE MUM 
ELECTRONICS 



PASTE ON CARD 
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DEPENDABILITY 


THREE REASONS WHY 
YOUR BEST BUY IS... 

E-Z WAY 






I - I 

E-Z WAY AERO-DYNAMIC 

assign decreases wind load 
and - provides telescoping 
action that permits raising 
and towering of tower sections, 

CRANK UP TO 60 FEET, 
DOWN TO 25 FEET and 
TILTS OVER FOR ACCESS 
TO ROTOR OR BEAM. 

STRENGTH is built-in to 
every E*Z Way Towor tt ,Heavy 
wall steel tubing legs, con¬ 
tinuous diagonal bracing of 
soltd steel rod and electric- 
ca My welded throughout,.,*no 
loose bolts or nuts here, E-Z 
Way design and strength are 
your assurance of DEPEND* 
ABILITY that you can count 
on year after year. See your 
nearest distributor today or 
write for free literature. 


The SATELLITE 

Model RBX-60-3P (Pointed) 
Model RBX-60-3G (Gal van iz ed) 

MOUNTING KITS: 

GPK X60-3 (Ground Post) 

BAK X (Wall Brocket) 

Freight Prepaid anywhere in ( 48 ) 

Other Towers from $99.50 to 



$335.00 

$410-00 

$125.00 
$17.00 
U. 5. A. 
$1995.00 


H 

O 



E-Z WAY 




P. O. BOX 5767 


TAMPA S, FLORIDA 


September ARRL VIII : Contest neared I 
dropped everything and worked furiously to 
get some higher power on the band. 

A trip down to Meshna’s in Lynn, one of 
the larger surplus houses in the Boston area, 
armed me with a couple of nice power sup¬ 
plies for bias and screens of my 4-125A’s. The 
final amplifier is one I bought years ago for 
$30 from Herbach & Rademan. ... I should 
have bought more. 1 wired in the high voltage 
supplies and modulator, complete with remote 
control between the transmitter in the base¬ 
ment and the radio shack right above. Some 
one hundred insurmountable problems later I 
not only had the rig on the air, but had it 
arranged for both phone and CW, 

I 'he 64 element beam didn’t seem to be 
working very well, but it was hard to really 
tell without something to use for comparison. 
I sort of expected to put a slamming signal 
down into Boston, some 60 miles away, in 
spite of a rather high mountain directly be¬ 
tween ns. I didn’t. Lenny, W1MEL, defying 
his chronic acrophobia ("I get sick”), quiver¬ 
ing])- climbed the tower and hung a pair of 
the Cushcraft Big Wheels below the 64 ele¬ 
ment beam. When we found that they worked 
almost as well as the big beam, we knew that 
all was not well. 

Jud, K2CBA, came over for a visit and 
looked over the beam. He climbed up the 
tower and pronounced all the phasing wires 
connected correctly. He felt, as I suspected, 
that our use of a light ! V line for the feeder 
might be holding us back a bit. He came back 
the next weekend with some of the heaviest 
twinlead he could scrounge and, with the help 
of Mike, K2LZF, replaced the old line we had 
originally used. Gadzooks! What a difference. 
Signals came up about four “S” units on both 
transmitting and receiving. All of a sudden 
Connecticut and Long Island were coming in 
the way Massachusetts had been before. Now, 
if ll can only locate some of that K200 line. . . . 

Did someone say something about high 
power being expensive? Maybe so, but not the 
way I do it. The rig starts out with an old 522 
transmitter, giving about seven watts output. 
The power supply out of an old TV runs this 
gadgel just fine. From there I swing the rf 
through an old Gonset Two Meter Linear, 
bringing it up to about sixty watts . . . which 
is really enough for most applications. This 
drives the 4-125A s in the final. The final was 
surplus and cost $30, as mentioned previously. 
The bias supply is a $17 regulated job from 
Meslina, the RA-42, The screen supply, also 
regulated, came from Meshna for $20. The use 

[Turn to page 92] 
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radio crystals 
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Amateur 

Crystals 

Citizens Band 
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Transceivers 

Converters 
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AMATEURS • EXPERIMENTERS • CITIZENS LICENSEES 

Mail coupon today for your FREE copy of International's 1963 catalog. 
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. International Crystal Mfg. Co., Inc. 
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John Spedainy Jr. W3HIX 
Philco Corp. Lansdale, Penna. 

1296 me 

Converter 

A CONVERTER IS described that 
operates at a signal frequency ol 1296 me 
utilizing semiconductors throughout. The con¬ 
verter is intended for ham communications on 
the 1296 me band and could easily be adopted 
for moon bounce operation. An if frequency 
of 30 me permits the use of any communica¬ 
tions receiver capable of tuning this range. 

Six transistors are used in functions previous¬ 
ly performed by tubes. The use of transistors 
reduces the amount of heat generated both by 
the if stages and harmonic generators, thereby 
increasing frequency stability. A diode is used 
as a frequency tripler in the last stage of tiie 
frequency multiplier section. A low noise mixer 
diode is used in conjunction with a low noise 
if preamplifier (2.7 db) to provide extremely 
low noise operation, t his converter has a 
measured overall noise figure of 8.5 db with 
a power gain of better than 50 db. The image 
response was at least 10 db down from the 
signal frequency. 

Circuit Description 

Fig. 1 shows the schematic diagram of the 
entire converter. 

Philco’s 2X1712 MADT transistors are util¬ 
ized in the oscillator and the three frequency 
doubler circuits. All are operating in the 
common-base configuration. A IN 147 type 
mixer diode is used as the diode frequency 
tripler. The 2X17 11 MADT type which is 
specified for oscillator service was considered 
for the multiplier stages but was found to have 
lower power gains than the 2 N1742 which 



Top View of 1296 me Converter, 


due to its higher gains provided more drive 
to the diode tripler stage. 

The 1266 me heterodyning signal for the 
1N263 diode mixer is generated by a 52.75 me 
crystal controlled oscillator, tliree Class C 
frequency doublers and a diode frequency 
tripler. 

In the oscillator output circuit, capacitor C] 
and coil Lj are tuned to 52.75 me. The 1.5 to 
7.0 mmfd trimmer in the emitter circuit is 
adjusted for maximum output consistent with 
stable oscillator operation. With certain crystals 
it may be necessary to add about 1.0 mmfd 
of capacitance between the collector and 
emitter terminals. Winding L« couples the 
output from the oscillator to the input of the 
first doubler. Capacitor C 3 and coil L 3 tune 
the output of this stage to 105.5 me. A tap 
ou coil L;i couples the 105.5 me output to the 
emitter of the second doubler. Capacitor C 4 
and coil L 4 tune the output of this stage to 
211 me. 

A low impedance tap ou coi 1 L.| couples the 
211 me output to the input of the third 
doubler. A strip line tank circuit consisting of 
capacitor C 5 and coil Itune the output to 
422 me, A copper type shield serves as the 
enclosure for this tank circuit. 

Driving of the IN 147 multiplier tripler 
diode to 1266 me is through the variable 
matching capacitor C (I tapped onto L 5 . In¬ 
ductor L 1B with the capacitance C c formed 
by the tuning screw SC ;! is tuned to 1266 me. 

Inductors L !3 and L J3 and capacitors C A 
and C B formed by the tuning screws SCi and 
SC 2 respectively, are preselectors tuned to 
1296 me. Loops L n and L i2 couple the signal 
from the antenna through the preselectors to 
the 1N263 diode mixer. 

The 30 me output of the mixer is amplified 
in two common-emit ter if stages. Coupling to 
the T2364 first if amplifier is through a net¬ 
work consisting of coil l J(t and capacitors C 7 , 
C 8 and C ): .. C a and L 6 are adjusted i'or the 
lowest noise figure. The if system noise figure 
was measured to he 2.7 db. A 1 2028 can be 
used in this stage with a slight deterioration 
in the noise figure. Capacitor C 10 and coil L 7 
are tuned to 30 me. Inductive neutralization 
is provided by the tapped output coil L r and 
capacitor C 0 . 

Secondary winding L 8 provides the coupling 
to the 2X1742 second if amplifier. Capacitor 
C 12 and coil L i( are tuned to 30 me. Inductive 
neutralization is obtained by the tapped out¬ 
put coil L 0 and capacitor C n . The converter 
output is coupled to the input of the receiver 
through secondary winding L 10 . 

Application of forward bias to the 1X263 
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FORWARD BIAS CIRCUIT 
FOR IN263 MIXER 


TM 


-* CASE GROUNDED 
.ALL CAP VALUES IN mmf. 


FIG. II 




















































































































































































diode mixer gives about a 3 db improvement 
in noise figure, jack, and plug, P] , pro¬ 
vide the means of introducing the forward bias 
in the mixer circuit. R 2 and the 1266 me diode 
tripler tank circuit are adjusted for best noise 
figure. The 1N263 mixer current is in the 
range of 300 to 400 yxa with forward bias and 
about 200 fi a with the bias removed. The 
mixer can be operated without forward bias 
if the loss in noise figure can be tolerated. 
After aligning the converter for maximum gain 
the input preselectors may need to be trimmed 
for the mi nimum noise figure. 

Chari: I indicates the approximate current 
drawn by the individual stages. The current 
that flows in the multiplier stages is dependent 
upon driving power and tuning. 

1 st 2nd 3rd 

Osc. Dblr. Dblr. Dblr. 

5.0 ma 3.0 ma 5,0 ma 2.0 ma 

1st 2nd Bleeder Total 

IF IF Current Current 

0.6 ma 1.7 ma 1.2 ma 18.5 ma 
Alignment Procedure 

rhe if system should be first tuned to 30 me. 
This is done by connecting she output of the 
if section to the antenna terminals of the 30 
me receiver and applying bias. Modulated 
output from the signal generator is inserted 
at point A. The mixer diode is removed from 
the circuit during this part of alignment. Ad¬ 
just the coils of L 6 , L 7 and L 3 for maximum 
output on the receiver. 

The multiplier section can best be adjusted 
by use of a grid dip oscillator. With the GDO 
operating as a wave meter, it should be 
coupled to the oscillator tank coil and core ol 


TUNING SCG6WSGRASS STOCK 
/ 1 \ 1/e X34 

& X Tfc-, with 6/32 

a siot* a Ta threaps t 

fv| L|3 f§] L t« LOOpf|l-l3 j/g. 3'*‘T 

ImAife 

[ && B ^PARTITIONS'* 

K 5 t/2 -- —m 'LOOP *14 WIR 


TT 

3/4* 




c 

I 3/4* 


i 


ll 


:bmc receptacle 

INPUT 
MC 


LOOP *14 WIRE 


FI0 2 



NfT 

o © 


SIDE V VIEW 


FIG 3 


TO 1ST IF AMP 


L C MADE UP FROM BRASS 
STOCK INSULATED FROM 
ENCLOSURE WITH a piece 
OF TEFLON OR MCA SHEET 


TP 



BoHom View—Not© ihe copper enclosure for L5 
in upper right hand corner. 


L, adjusted lor maximum output. The variable 
trimmer (1.5-7.0 mmfd) in the emitter circuit 
should also be set for maximum output. With 
the wave meter set to 105.5 me and coupled 
to L 3 , adjust capacitor C 3 for maximum indi¬ 
cation . 

The wave meter is next set to 211 me 
coupled to L. ( and C 4 adjusted for maximum 
indication on the wave meter. Finally, with 
the wave meter coupled to L 5 at a frequency 
of 422 me, adjust C 5 for maximum indication 
on the wave meter. 

By connecting a 0-5 ma meter across the 
22K resistor in the dc return for the IN 147 
diode tripler, all of the multiplier stages and 
capacitor C (! can be trimmed by tuning for 
a maximum indication on the meter. Remove 
the meter after this alignment. 

The 22K resistor in the 1N147 bias circuit 
develops back bias or self bias for the diode. 
The multiplying action is more efficient when 
the diode is biased in this manner. 

With the antenna connected to the input 
terminal on the cavity tuner, adjust tuning 
screw SC 3 and C 6 for maximum mixer current 
as measured at Jack | lC t . With a 1296 me 
signal applied to the input connector, adjust 
tuning screws $C\ and SC 3 lor maximum 
output. If a noise generator is available, apply 
to antenna input and adjust all of the tuning 
screws and potentiometer R 4 for minimum 
noise figure. Only slight adjustment of the 
tuning screws is necessary to optimize the 
noise figure. 

Chart II indicates the approximate power 
output delivered by the oscillator and the 
succeeding multiplier stages. 



1 st 

2 nd 

3rd 

Osc. 

Dblr. 

Dblr. 

Dblr. 

10 mw 

14 mw 

9 mw 

6 mw 


iTurn to page 79) 
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Telco "SB" Line 

DEPENDABLE * RELIABLE 


ALL "SB" SERIES 
ARE HOUSED 
IN SAME 
CABINET 



Telcos New "SB" Series in Action 


SYSTEM 
DESIGNED . . . 
FOR YOUR 

• • • • • system 




All those interested in SSB 


TELCO ANNOUNCES THE Following .. 


SB 

50 


6 meter heterodyne converter 
allows your 20 meter trans¬ 
mitter to operate on 6. Only 
5 watts 14mc drive needed. 
Input is 90w AM or CW, and 
125w F.E.P. SSB on 50mcs, In¬ 
put & output 50 ohms. $ 85.00 


SB 

50 

C 


A must for S-LINE owners. 
Puts your S-line on 6 meters 
with nothing else to buy. 
Complete Plug-In operation. 
Makes use of converter out¬ 
put and power supply of S- 
line. Delivers 175w PEP, on 
6 meters* using 2-6146's. Built 
in with 201 converter for op¬ 
timum reception, and allows 
use of transceive feature. 
Complete with all intercon¬ 
necting cables. $ 239.00 


SB 

A must 

for S-LINE owners. 

2-C 

Same as 

SB-50-C, but for 2- 

meters. 

$ 289.00 

SB-80 

Same as 

the SB-40-M1. but 

1 Ml 

converts 

the KWM-1 to 80 

meters. 

$ 175.00 



SB-80 

40-MI 


For the KWM-1. Allows 80 
and 40 Bandswitch Operation 
{next month). 


SB 

TWO 


Similar to the SB-50 XMTG 
Converter, but for 2 meters. 

$ 139.50 


MODEL 

SIX 


Complete 6 meter single side* 
band (USB & USB)* AM* and 
CW transmitter. 175 watts 
P.B.P, (2-6146 finals) filter 
sideband generation, com¬ 
plete with built-in VXO, wait 
till you see the low price 
(next month). 


SB 

40 

Ml 


Converts your KWM-1 to 40 
meter transceive operation. 
Obtains power from the 
KWM-1 power supply and 
provides a clean 175 P.E.P. 
punch. Outstanding TELco 40 
Meter Converter assures ex¬ 
cellent reception on 40. Com¬ 
pletely ready to go mobile or 
fixed, with all cables. $175.00 


ALL MODELS ARE AVAILABLE NOW 


SEE THE SB SERIES AT YOUR DISTRIBUTOR, OR 
ORDER DIRECT 


Ask about the Time Payment Plan. 


Write to: 



Howie Ryder—WI-WGH 
Amateur Sales Manager 

TAPETQNE ELECTRONICS LABORATORIES INC. 

If Elm Si.. Witr Mtviw 45 h Hvu, 



Tel. (617} 332-1123 



















































Deluxe your Transceiver 


Fred Blechman K6UGT 
23958 Archwood Street 
Canoga Park, California 


I I' you would like to add some “deluxe” fea¬ 
tures to your inexpensive transceiver, this 
article will show you how to add: an illumi¬ 
nated meter for tuning both the receiver and 
transmitter; a tuning control for the transmit¬ 
ter; a “spotting” switch; an earphone jack that 
can also be used for tape recording and modu¬ 
lation monitoring. “Bandspreac!iiig” the tuning 
range of the receiver will also be covered. 

The Lafayette HE-35A Six Meter Transceiv¬ 
er has been chosen as the example for several 
reasons. It is a “natural” for modifications, 
since half the front panel is not occupied. It 
is a “typical” unit, 1 laving a superheterdyne re¬ 
ceiver, variable noise limiter and 7-watt trans¬ 
mitter neatly packaged in a steel case 10% x 
5 x 6%, with a built-in speaker and 117 vac 
power supply. Made in the U.S.A., the 
HE-35A comes completely wired, with a cer¬ 
amic hand microphone and a third-overtone 
50.2 megacycle crystal, for $57.50 (Lafayette 
Radio, Hi Jericho Turnpike, Svosset, LX, 
New York Catalog #IIE-35AWX). 



G-I&—The front panel of the "DeliHe" HE-35A. 


The small switch under the meter turns on two 
small bulbs Included In the meter case. Note 
the added "pointer" on the receiver tuning dial. 


Two other nationally available transceivers 
are virtually identical to the HE-33A: The 
Lincoln 6 Meter Transceiver (Allied Radio, 
100 N. Western Ave., Chicago, Illinois. Cata¬ 
log #7SSZ195, $57.50) and the DeWakl 6 
Meter Transceiver, Model TR-850 (Burstein- 
Applebee Company, 1012 McGee St., Kansas 
City 6, Missouri Catalog #35A468, $69.95). 
Ready-wired power supplies are available for 
6 or 12 volt mobile use that plug into the 
cigarette lighter for connection to the battery, 
and plug onto the back of the transceiver. 

Ihe modifications described are relatively 
simple, and enough explanation is given to 
allow their application to similar Amateur and 
Citizens-Band equipment. 

Adding A Meter 

Perhaps the most desirable change to any 
piece of communications equipment, not al¬ 
ready having a tuning device, is the addition of 
a meter. Normally, this is a relatively expen¬ 
sive device, and consumes a lot of panel space. 
However, with the availability of the La¬ 
fayette TM-ll Illuminated “S” Meter, the ex¬ 
pense and space problem has been overcome. 
Only 1% inch square, with a sensitivity of 1 
milliumpere full-scale, jeweled bearings, plastic 
front, 3-color dial face with 3 sets of scales, 
and two built-in grain-of-wheat bulbs or 6 or 
12 volt illumination, this meter sells for only 
$2.95! It is added to the HE-35A front panel 
as shown in Photo G-16. A single-poie-single- 
throw (SPST) slide switch (S2) is placed di¬ 
rectly below the meter to control the built-in 
bulbs. A double-pole-double-throw (DPDT) 
toggle switch (St) is used to select meter 
function, and it is placed alongside the meter. 
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I he meter serves three useful purposes 
when wired as shown in Fig. 1. With the 
meter selector switch (SI) in the “S-Meter” 
position, the relative strength of incoming sig¬ 
nals is shown, and the receiver can be tuned 
to the “center’’ of the received carrier; also, 
when used with the “spot switch described 
further on, it gives definite indication of trans¬ 
mitting crystal activity and frequency on the 
receiver dial. In the “RF Output position of 


tSETER CHCUIT 

TO PO«T TO POt**T 

* X 



SI, the transmitter final tuning capacitor may 
be adjusted for maximum output on the meter. 

To add the meter circuit break the connec¬ 
tion at “XT This can be located by following 
the normally-connected lead of the transmit re¬ 
ceive switch. 1 his lead goes to a terminal strip 
under the chassis. Locate the 10K resistor 
(brown, black, orange) that goes to pin 3 of 
V2 (via the if can), and disconnect this re¬ 
sistor from the terminal strip. Connect this 
free end of the resistor to an unused lug of 
the terminal strip. Now wire in the circuit in 
Fig. 1. 

An explanation of the circuit allows its use 
in almost any transceiver. When SI is in the 
"S-Meter position, fixed resistors RI and R5, 
and variable resistor R3, form three legs of 

BRIDGE CIRCUIT 
0 + 






< )ur New Model 1062 

for 6 & 2 Meters 


This new inode! will give up to 500 watts AM & 
CW linear* up to 1000 watts pep on 6 & 2 with 
a 7034 final, f>0 C.F, P.M. blower. Requires ap¬ 
proximately 5 watts drive on 6 & 2, Voltage re¬ 
quired—id ate 800 to 2000 at 250 nia P screen 300 
volts, bias—50 volts. 

Price $109.05 less power supply. 

Power supply $119.95 
Both only $319JM) 




73 t Hwy. 35 
Eatoniown, N. J* 
(201) 542-0840 



HIGH GAIN ANTENNAS 

CONTROLLED RADIATION 


PoHern 



is beamed toward the horizon 
for optimum response. 

Mounting Structure Does Not Affect 
Radiation Pattern 


TEAM- MATES 


I) 


TG-5-S (144-170 me) TG-2-R 


$74.25 Net 
3 ELEMENTS 
fixed Slat ion 
3X Power of 

TG'2-R 


$18.00 Net 
Half Wave 
Element 
Maximum 
Passible Gain 






; 

i 



Although independent use of the 
TG-5 5 and TG-2-R give amaz¬ 
ing performance* their combined 
use as 'TearmMates" produce 
the ultimate in gain and effi¬ 
ciency. The engineered compat¬ 
ible characteristics of pure 
vertical polorizatiem and 
matched feed points, with 
the elimination of horizon¬ 
tal polarization, make the 
"Team-Mates' leaders in 
the field of communication 

Gain Figures, Radiation Pat¬ 
terns ortd Catalogs Listing 
AIT Models are Available 










SEE YOUR DISTRIBUTOR OR WRITE GAM DIRECT 

G b A*M uwhwk inc 

Ofi Lincoln SL. M*ntheUcf. N. H 
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METER LIGHT WIRING 



* 

WIRE TO PIN El ON CHASSIS PLUG POP 6V OR ti7VAC 

WIRE TO PIN 0 ON CHASSIS PLUG FOR 12V POWER SUPPLY 

FIG 3 

a Wheatstone Bridge circuit, with (he trans¬ 
ceiver if amplifier circuitry as the fourth leg. 
See simplified schematic. Fig. 2. The meter 
is used as a voltmeter across the bridge out¬ 
put, with R2 used to limit meter current. The 
bridge is powered at point X, and is balanced 
in a no-signal condition by adjusting R3 for a 
zero meter reading (about 400 ohms). When 
a signal is received, the receiver AVC action 
changes the impedance of the if amplifier leg 
of the bridge, thus throwing the bridge out of 
balance, and creating a voltage across the 
series combination of R2 and the meter. H2 is 
adjusted for a full scale reading (about 1300 
ohms) on the strongest local signal. Do not be 
alarmed if the meter “pins when the trans¬ 
ceiver is turned on; the bridge is severely un¬ 
balanced for a few seconds until the if tube 
warms up. 

The meter lights should be connected as 
shown in Fig. 3. If to be used on 6 volts or 
1 17 VAC, connect to chassis plug pin 11. For 
12 volts use only, connect to pin 8. Switch 
S2 is in the circuit to allow the meter illumina¬ 
tion to be shut oil when not needed, since the 
bulbs have a limited life (about 50 hours on 
12 volts). 

When SI is in the “RF Output' position, 
radio frequency energy from the antenna con¬ 
nection is coupled thru Cl and rectified by Dl, 
with the resultant dc voltage fed to the meter 
through R4. The reactance of Cl should be 
approximately 1000 ohms at the operating fre¬ 
quency, so the rf power drawn by the meter is 
negligible compared to the much lower an¬ 
tenna impedance of around 50 ohms. Sug¬ 
gested values of Cl for various frequencies are 
shown in 4 able I. T1 ie value of R4 should be 
selected to provide near-hill-scale reading 
when the t ransmitter is tuned to maximum out¬ 
put into the antenna to be used. The meter 
reading is only to indicate relative output on a 
given antenna, and will give different maxi¬ 
mum readings with different antennae; it is 
essentially an rf voltmeter, and therefore reads 
l he standing wave voltage on the antenna line 
at the point to which it is connected. 

When changing crystals in the HE-35A, it is 
usually only necessary to adjust the variable 


slug-tuned capacitor (C-l) for maximum out¬ 
put on the meter. Slug L-4 and capacitor C-4 
can be adjusted to cover a broad range of 
crystal frequencies, and very little is gained by 
retuning them each time the crystal is 
changed. As shown in Fig. 4, a tuning wand 
to adjust C-l may be made from S inch di¬ 
ameter polystyrene tubing. A thin metal sliver, 
or a piece of fine music wire, is heated and in¬ 
serted through the side of the tubing to form 
a “key” for the slot in the tuning slug. A 
small sheet-metal adapter plate with a Jl-inch 
hole is positioned above C-l with sheet metal 
screws. This covers the oversize hole in the top 
of the HE-35A case, formerly used to allow 
access to tuning both C-l and C-4. The poly¬ 
styrene tuning wand is slipped thru the adap¬ 
ter hole, over the tuning slug, and turned 
until the “key” drops into the slug slot. A 
round set-screw knob is added to the top of 
the tuning wand, and a sheet metal retainer 
prevents the wand from falling out. See Fig¬ 
ure 5. CAUTION; Be sure to remove the 
wand before attempting to remove the 
HE-35A from its case. 

Spoiling Switch 

The addition of a "spotting switch” to a 
transceiver allows the operator to locate his 
own transmitting frequency on the receiver 
dial. This is useful for receiver calibration 
purposes and to judge the frequency of an 
incoming signal. If your transmitter has a 
variable-frequency oscillator (YFO), a spot¬ 
ting switch allows you to “zero-beat" (match 
the frequency) of an incoming signal. The 
addition of a spotting switch is usually a simple 
wiring job, and the HE-35A is a good example 
as shown in Figure 6. Break the connection 
between pins 1 and 6 of the oscillator-amplifier 
tube (BCX8 V4) and add a SPDT pushbutton 


TUNING WAND 
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Here's the rig you 've been waiting for — 

Clegg's new THOR IS Transceiver 

for 6 Meters . 

Astonishing performance *.. Priced right! 



Fixer! station Of mobile, this little power package reflects alt the 
advanced engineering and design features that have made CLEGG 
the "most wanted" gear in the VHF field. 

Talk about performance . . . listen to this; Fifty solid watts on 
both AM and CW; high level modulation with full speech clipping 
to give you famous CLEGG "Talk Power"; true transceiver opera¬ 
tion with tuneable oscillator in the receiver serving as the VFO 
in the transmitter; provision lor keying the transmitter. 

A low noise double conversion super-heterodyne receiver com¬ 
plete with BFO and ANL provides maximum selectivity and sen¬ 
sitivity with stability equal to the exacting requirements of SSB 
and CW; separate power supply modulator for 115V AC opera¬ 
tion. A fully transistorized power supply modulator for 12V DC 
available soon. 

And best of all, this rig is priced at a level that every ham can 
afford. Place your order with your distributor today. Deliveries 
start late in November. 


And fare's one for you VHf sidebanders! 


It’s the new CLEGG VENUS six meter trans¬ 
ceiver for SSB, AM or CW! Once you’ve used or 
heard this rig you’ll appreciate the engineering and de¬ 
sign “Know-how" that made it possible. 

Here's what you can expect: A superbly engineered crys¬ 
tal lattice filter, SSB transmitter of greater than 120 
watts PEP input; amazing frequency stability. VFO con¬ 
trolled by the receivers tuneable oscillator; full power 
input on CW and a substantial signal on AM phone. There 
is also output provision to drive a KW linear final. 


In the receiver section a double conversion, low noise 
super-het of extreme sensitivity and selectivity, with 
crystal lattice filter and product defector provides flaw¬ 
less reception of sideband, AM phone or CW. A 115V AC 
power supply of adequate capacity is a separately mounted 
unit which can be installed at any convenient distance 
from the transmitter. 

This rig. too, is priced within reach of every ham. Watch 
for it at your distributors late in January. Place your 
order now to be sure of early delivery. 



And here $ a winner and STILL champion in it's class! The famous 
Clegg 99’er, six meter transceiver favorite of thousands of VHF 
hams is small in size, low in price and tops in performance. 

The 99'er offers operating features unequalled in far more costly 
gear. The double conversion super-het receiver provides extreme 
selectivity, sensitivity and freedom from images and cross modu¬ 
lation. The transmitter section employs an ultra-stable crystal 
oscillator which may also be controlled by an external VFO. An 
efficient high level modulated 8 watt final works into a flexible 
PI network tank circuit. A large S meter also serves for trans¬ 
mitter tune-up procedure. 


LABORATORIES 

504 ROUTE 53, MT. TABOR, NEW JERSEY 

OAkwood 7-6800 
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H-16—Behind-panei view of fhe "Deluxe" HE* 
35A, Point-to-point wiring was used, since the 
author s unit is not being used mobile* However, 
tie points or terminal strips should be used for 
the new wiring junctions if the unit Is going to 
be subjected to rough handling. Note the ultra¬ 
miniature variable resistors used to "align" the 
S-meter circuit* 

switch (S3), mounted below SI on (tie front 
panel. W hen S3 is in its norma! position, pins 
1 and 6 of V4 are connected to the tnmsmit- 
receive switch as before. However, when the 
spotting switch is depressed, only the oscillator 
cathode of the tube is grounded, while the re¬ 
ceiver is operating. This allows the oscillator 
to generate a relatively low-level rf signal on 
the crystal frequency which does not ’block" 
the receiver. Using the newly installed 
S-meter, tune the receiver for maximum, and 
that’s the “spot” on the dial at which you’ll be 
transmitting in normal operation. Various 
crystals can be used to calibrate the receiver 
dial in this manner. 

Speaker Selector Switch and Jack 

It is often desirable to use earphones in 
place of the speaker to prevent disturbing 
others. A jack on the front panel can accom¬ 
modate this need, t his jack can also be used 

TUNING WAND INSTALLATION 



on those occasions when tape recording from 
the air is desired, such as when receiving a 
message or running modulation tests. How¬ 
ever. if the jack disables the speaker, you can t 
hear what’s being recorded! Also, sometimes 
you want to check vour own modulation to 
verify proper operation oi the microphone and 
speech amplifier circuitry. Your choice of the 
above can be accomplished by adding speaker 
selector switch (S4) and earphone jack (Jl) 
as shown in Fig. 7. 

Note that Jl must be insulated from the 
panel of the HE-35A with the insulating wash¬ 
ers called out in the parts list! Connect Jl 
across loudspeaker voice coil. Wlien the trans¬ 
ceiver switch is in the receive position the jack 
receives the signal from the output trans¬ 
former, 

SPOTTING SWITCH 

V4-A V4~S 



NOTES: 

1. Remove jumper from pin I and add Lafa¬ 
yette MS-449 pushbutton switch as shown. 

2. Tune for max. on S meter for SPDT. 

In operation, S4 is left in the “on" position. 
When earphones or a tape recorder input plug 
are inserted in Jl, S4 may be left “on" to 
monitor, or placed in the center “off” position 
to disable the speaker. When transmitting, 
if S4 is put in the “monitor” position, the 
speaker will monitor your modulation. R6 is 
used to prevent overloading the speaker and 
reduce acoustic feedback, 11 howling and 


TABLE I 


FREQ. 

Cl 

(me) 

(mmfd) 

3.5 

47 

7 

22 

14 

10 

21 

6.3 

27 

5.0 

30 

5.0 

50 

3.3 

144 

1.0 
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"THE "SIX" XMTR CONVERTER .... ONLY 

.... WORKS LIKE A CHARM!" S 99 9S 


in North Dakota, South Dakota, See It At The John Iverson 

Company, Minot, North Dakota 

Continental Electronics, P. 0. Box 16, Sumter, $* C. 


whistling are evident in this mode of opera¬ 
tion, increase the value of R6. 

Bandspread 

Most 6 meter and Citizens-Band receivers 
cover the entire band, but it may be desired 
to tune only part of the band. This allows less 
critical tuning, making it somewhat easier to 
separate adjacent stations, and to tune quickly 
without missing a station. On 6 meters only 
the first two megacycles of the 50-54 mega¬ 
cycle hand are active, so the HE-35A was 
modified to tune only to 50-52 megacycles. 
Tins was accomplished by merely changing 
the 15 mmfd capacitor in series with the tun¬ 
ing capacitor to a 6.8 minfd NPO (zero drift) 
unit. Various other values may be tried to 
“spread” the tuning range the desired amount. 
The smaller the value of the substitute capaci¬ 
tor, the smaller the portion of the band cov¬ 
ered. It will be necessary in each case to reset 
the receiver oscillator slug (L-3) to bring the 
desired portion of the band in the tuning range 
of the receiver. 

If your tuning arrangement is not like the 
HE-35A, bandspread may not be a simp’e mat¬ 
ter. The better superheterodyne receivers 
have dual-ganged tuning capacitors for im¬ 


proved selectivity and image rejection. The 
HE-35A has a broad-band RF amplifier, and 
only the oscillator is tuned by the front pane' 
control for station selection. In most super- 
regenerative receivers, however, the tuning ar¬ 
rangement is similar to the HE-35A and the 
series capacitor, as shown here, will provide 

SPEAKER SELECTOR 


[NOTE 3) ADD EARPHONE 



FIG. 7 


NOTES; 

1. Switch should be SPOT center off. 

2. Position 1: Speaker on 
Position 2: Speaker off 

Position 3: Modulation monitor [when trans¬ 
mitting or testing mike) 

3. This Jack may be used for input to tape re¬ 
corder. Switch allows monitoring while re¬ 
cording. 

4. Earphones: 6-2000 ohms. 
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H-17—Under the HE-35A chassis. Changing the 
capacitor indicated [the new one Is shown) 
will "bandspread" the receiver. 


bandspread. 

Reading the receiver dial of the HE-35A is 
somewhat of a guess, since the indicator dot on 
the tuning knob is far from the numbers on 
the panel, and parallax is extreme. This can 
be corrected by simply gluing a thin tri¬ 
angular-shaped piece of plastic or celluloid to 
the bottom o ! the main tuning knob after 
scratching a line in the plastic and filling it 
with white ink to act as a “pointer.” 

There are many other potential changes to 
a versatile rig like the HE-35A. Conversion of 
the oscillator to use cheaper 8 MC. crystals in 
place of the presently used third overtone crys¬ 


tals, could be done by adding another tube. 
However, this is not such a simple change, and 
the harmonics generated could lead to televi¬ 
sion interference problems. Front-panel tuning 
of the transmitter output would be nice, but 
hardly worth all the trouble. Addition of a 
beat frequency oscillator (BFO) to receive 
C\V code would be useful to only a limited 
number of operators; transmitting C\V would 
require the addition of a keying jack, and 
‘chirp” would be a problem. 

The HE-35A and similar units will look bet 
ter and be more efficient and convenient to 
operate if the changes described are incor¬ 
porated. The ell oil and cost are small; the 
result: a deluxe transceiver! 

. . . K6UGT 


PARTS LIST 

Rl—220 ohm J4 watt composition resistor. 

R2—6000 ohm variable resistor (Lafayette VC-58 29tf) 
R3—1000 ohm variable resistor (Lafayette VC-57 29 tf) 
R4—6,8 K l /j watt composition resistor (see text) 

Rfi -33k Vi wait composition resistor 

Kti—47 ohm 1 watt composition resistor (see text) 

51— DPDT toggle switch (Lafayette SW-22 S2tf) 

52— SPST slide switch (Lafayette SW-Li 9tf) 

53— SPI3T pushbutton switch (Lafayette MS-449 19^) 
S4“SFDT center off toggle switch (Lafayette SW-27 39^) 
Cl—See Table I 

C—bandspread—6.8 uufd. NFQ (Allied Radio 19 LOGO 
29ci (see text) 

Ml—O-l ma. meter (Lafayette TM-11 $2,95) 

J!—Open circuit phone jack (Lafayette MS-441 19<J) 
Insulating washers for Ji: Lafayette P-204 35^/box of 20 
% diameter polystyrene tubing (Lafayette P-470 10<L 


Junction Checks 


Quick and- Dirty 


Samuel Daskam K20PI 
Clark Semiconductor Corp. 
Walnut Ave., Clark, N. J. 


P ERHAPS the most annoying part of using 
transistors for breadboarding experimental 
circuits is in trying to determine whether or not 
the junctions are still good after the initial use. 
There are many types of transistors and recti¬ 
fiers on the surplus market, some of which have 
to be bought “as is.” Without some kind of 
measuring instrument to check the collector- 
to-base and emitter-to-base junctions, it is very 
difficult to utilize these devices. 

A method is described ' tere which utilizes a 
resistance-capacitance comparator bridge. This 
instrument is widely used by many experi¬ 


menters and a new application of existing 
equipment is always welcome. Although an 
Eico Model 950B Bridge was used to investi¬ 
gate this application, other makes should work 
equally well. 

The “electrolytic test” position of the bridge 
is normally used for checking the leakage of 
electrolytic capacitors as a function of the vol¬ 
tage across the capacitor. As the voltage ap¬ 
plied across the electrolytic is increased by 
turning the front panel control on the bridge, 
he relative eakage is indicated by the closing 
of the tuning eye. 
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Since a semiconductor rectifying junction 
acts in a manner similar to an electrolytic capa¬ 
citor in a test such as this, it was only a 
matter of making a few experiments to deter¬ 
mine if the RC Bridge could be used for 
checking transistors and rectifiers. Fig. 1 gives 
the hook-ups needed to measure the various 
breakdown voltages such as BVebo, BVcbo, 
BYceo, and the peak inverse voltage of recti¬ 
fiers. 

The procedure is simply to connect the trans- 
sistor or rectifier leads to the correct terminals 
of the bridge so that the applied voltage re¬ 
verse biases the junction. The easiest way to 
make the connection is to use alligator clip 
leads. A voltmeter should also be connected 
across the terminals since loading down the 
bridge will cause inaccuracies in the voltage 
dial calibration. Next increase the voltage con¬ 
trol and watch the magic eye tuning indicator. 
When the eye starts to dose, the voltage is 
approaching the breakdown voltage of the 
junction. No harm will come to most tran¬ 
sistors and rectifiers if the breakdown voltage 
is exceeded during this test, since only 4 or 5 
miltiamps are required to close the eye. The 
voltmeter reading w ill usually only go as far 
as the breakdown voltage of the junction under 
test regardless of the voltage setting. This is 
because loading the power supply in the 
bridge causes the voltage to be dropped in¬ 
ternally. . . . K20PI 



50 < 



This little twelve page 
booklet will be on inter¬ 
esting addition to your 
library. It will not only 
give you quite a rounded 
body of information about 
all sorts of coils, but is a 
fine thing to whip out and 
show someone who is in¬ 
terested in learning about 
radio. Marvelously written 
by Russ Summerville 
K8BYN, it is also well il¬ 
lustrated. It covers all 
types of coils and discusses 
their resistance, inductance, 
reactance, Q, and distrib¬ 
uted capacitance, only 5Q# 



NEW! from _t-* & I"3I 

MODEL AR-1 
TRANSCEIVER ANTENNA 
TRANSFER UNIT 
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ETCHER 


#1 

p ELECTRONICS 
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51 lamtetteiho 


Here Is the answer to the problem of using your Irons* 
ceiver as an exciter for any linear amplifier. The AR-1 
transfers the antenna to the transceiver while receiv¬ 
ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting* A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock*mounted and the case is 
j insulated to reduce noise. Standard $0239 connectors 
are provided for low impedance coax fines. 

LOW INSERTION LOSS: Transceiver output to amplifier 
Input, less than 1,02:1 SWR, 3 to 30 Me, Amplifier 
output to antenna, less than 1,12:1 SWR, 3 to 30 Me* 


The AR-l requires 6.3VAC (6.3V jock on KWM-2) and 
normally open auxiliary contacts on the exciter relay. 
(ANT* RELAY jack on KWM-2). The AR-1 may also be 
used as a conventional antenna change-over relay. 
Si** 3" X 4" X 4". *0*50 

PRICE...$JZ 9 


ELECTRONICS INC. 

424 Columbia Lafayette, Ind 
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The Continent 


Six 


first six meter SSB station 
in New Hampshire 


Paul Day WJPYM 


Strange things are happening on six. In 
almost any part of the country nowadays, 
Donald Duck type noises can be heard on the 
low end of the ’phone hand. Che success of 
SSB on the lower bands has inspired not a tew 
VHF men and several manufacturers to think 
about what it might do for six. With low band 
SSB exciters in common use, the logical ap¬ 
proach seems to be a simple heterodyne con¬ 
verter. Several of these have appeared on the 
market and one of the neatest is the Contin¬ 
ental ’Six ’ designed by K4RLX. 

Circuit Description 

The Continental "Six’ uses a 6U8 as a triode 
crystal oscillator/pentode buffer amplifier com¬ 
bination to provide a *36 me local oscillator sig¬ 
nal to the grid of a 5763 mixer. Output of a 
14 me exciter is injected! through a tuned cir¬ 
cuit in the screen of the mixer and the 50 me 
sum frequency is selected by the 5763 plate 
circuit. A 2E26 operates as a straight through 
final amplifier on 50 me. The final screen volt¬ 
age is regulated by two OB2 miniature VR 
tubes. A 1N34 crystal diode coupled to the 
pi-section output tank prov ides relative output 
power indication on the front panel meter. 

Controls and Adjustments 

The front panel of the Continental “Six” con¬ 
sists of only two tuning adjustments, two 
switches, two indicator lamps and the meter. 
Nothing else is necessary and even these Few 
controls may be left alone after initial adjust¬ 
ment. The 36 me oscillator and amplifier tuning 
and the 5763 plate tank are slug tuned coils 
preset at the factory and normally need not be 
touched. These arc located on the chassis ami 
easily accessible with the case removed. The 
2E26 plate tank is the familiar pi-section coup¬ 


ler. Its tuning and loading capacitors are the 
two controls on die front panel. One setting on 
these controls is normally all that is required 
for SSB operation, but they may need read¬ 
justment for frequency changes of 250 kc or 
more away from the original operating fre¬ 
quency. One of the switches on the front panel 
switches the 2E26 plate voltage off and on. 
The other selects either 2E26 plate current or 
relative power output to be read by the meter. 
A sensitivity adjustment for the power output 
position is provided inside the cabinet. 

Trying it Out 

So much for the internal workings. Now let's 
make it work and see what happens. Making it 
go is so easy it's hardly worth writing about. 
Simply plug in the power supply and the drive, 
connect your 6 meter antenna relay and away 
we go. A word of caution. The converter only 
needs 5 watts maximum of 20 meter drive. 
Most popular exciters prov ide much more than 
this and must be padded down. Continental 
has 3, 6, and 9 db pads available or roll your 
own, but don’t put more than 5 watts in (he 
input pipe. Full instructions for tuning up are 
provided in the instruction, book. Once I had 
the sample unit tuned up, I never had to touch 
the controls again. In fact ray exciter (a 32S1) 
required more retiming than the converter. 

Results 

After the initial tuning up and playing 
around to get the feel of operation, the first 
single sideband station on six in New Hamp¬ 
shire was put on the air. As luck would have it, 
I got going just too late to catch the Summer 
sporadic E season and had to be satisfied with 
local contacts. With a 3 element beam hardlv 

m 

off the ground good solid contacts were made 
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alt over southern New Hampshire and eastern 
Massachusetts. The exciter was recognized 
immediately as an S-Line by most oi the regu¬ 
lar SSB gang. Contacts were made on CW and 
AM as well with excellent results. In fact, 
anything the 32S1 would do on 20, it did on 
six with enough sock from just the barefoot 
converter to be heard. All in all the Continental 
Six" seems destined to be the flyweight champ 
on six and should do its part to popularize SSB 
as a practical VHF mode of operation. 

Continental “Six" Specifications 

Power rating: Sn watts p*e.p. SSB and CW # reduced 
ratings on AM 

Drive requirements: 1-5 watts from 20 meter source 
Drive available at output for next stage: 15 watts 
minimum 

Dimensions: 5 3/18 inches high, 8% inches wide, and 
] I % inches deep 

Power supply required : 400 VDC at 100 ma. 

150 VDC regulated at 30 ma. 

6.3 VAC at 2 amperes 

Price: $00.95 


Letter 


Dear Wayne: 

1 wish to compliment you on that portion of your edi¬ 
torial in October 7H which deals with the League. It ha 
always been my feeling that membership in the League 
is much more than a mere subscription to QST and ! 
encourage all amateurs io subscribe more than one 
amateur magazine, but to consider that their League 
affiliation is their democratic voice in the internal affairs 
of amateur radio. Your description and explanation of 
AltRL should do much to put into proper focus the pur¬ 
pose of the League and to encourage all active amateurs 
to support it. 

Do you anticipate any further aims of the Institute 
of Amateur Radio than that of the proposed ham flight 
to Europe? If so* I would be most interested in hearing 
about them with a consideration of charter membership. 

Carl L. Smith W^BWJ 
Director. Rocky Min. Division 

The Institute ttrV/, if our mail *$ any indication* be in- 
voh'nd with the fostering of technical improvements and 
dissemination of information on special amateur interests 
sm ft as TV, RTTY, beacons t repeaters , scatter tests * moot;- 
bounce, etc * 


'll-:.-j 



Dept* H -11 


FROM $59.98 

Send for FREE literature on the com¬ 
plete line of VANGUARD ndlophonei, 
for industry. Ctvll Defense* CAP, 
Citizens and Amateur bands. Made In 
the U.S.A. tnd guaranteed 5 years, 

VANGUARD ELECTRONIC LABS* 
I SKI-48 9!Jih Ave.. H nil is 23. N Y. 



SATURN 6 

the original 

HALO 

Saturn 6 Antenna only $1 U95 

Saturn 6 plus mast & 

bumper mount. $16.95 


Hl-PAR Products Co. 

FITCHBURG, MASSACHUSETTS 


MAXIMUM POWER—MINIMUM SWR 




To Your Antenna System 
New! Nortromcs 
6A2 v-matcher. 

Matches 6A2 meter 50-75 ohm 
xmtr output to balanced or 
singlu wire food lino ISG-fiftO 
ohms. 

Built-in VHF -type SWR 
bridge for I :f match. For 
powers of 5 to 300W, Complete 
bandswitching. 

Silver plated 
tank coils for 
max. Q, At 
least 40 D B har¬ 
monic attenuation 

t?on ^ Vr rtnhJr ’ The Following Also Available: 

I_ TU-t Tuner (as above tor 6Ml only) less SWR 

Bridge $15.75 

2— TU -2 Tuner fas above to* 2M only* less SWR 
Bridge SI5.75 

3— M M-V VHF SWR Bridge -only $29.73 

4— BPF-2 2 M Cavity Bandpass TV* filter 
(superior to all other types ot f liter) ... .$14.75 

Avtronies, Inc. 

N0RTR0NICS DIV. 


V-Matcher $59.75 
A “Must 1 * for 
VHFers 



rrific! 


VHF 

COLINEAR ARRAYS 


LOOK TO CUSHCRAFT (or SUPREME PERFORMANCE 

• LIGHT WEIGHT • LARGE CAPTURE AREA 

• HIGH FORWARD GAIN • MECHANICALLY BALANCED 

• HIGH FRONT TO BACK RATIO 

32 & 64 ELEMENT STACKING KITS ARE AVAILABLE 


430 Me.—$9.25; 220 Me.—$12.95; 144 Mc.-$ 16.00 (16 ELEMENTS) 

WRITE FOR CATALOG _I 


£21 Hiyward Street 

raft 


A FULL LINE OF 

• AMATEUR COMMUNICATION 

ANTENNAS 
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HARMONIC/TVI 

PROBLEMS?? 



GAVIN HAS THE SOLUTION FOR YOU 
IN THIS NEW SERIES OF FILTERS 
WITH EXCEPTIONALLY LOW 
INSERTION LOSSES 

4 

6 METERS—TUNEABLE LOW-PASS 

; MAVERICK 

*> 

The only low-past filter designed expressly for 
6 meters. With 9 individually shielded sections 
and 5 stages tunable forming a composite filter 
of unequaled performance. Providing the sharp¬ 
est cutoff with the lowest insertion losses. Less 
than 1 DB loss. Handles 400 watts PL 35 DB 
rejection. Size 5" by 2" by 3" 

AMATEUR NET $16.95 

MAVERICK II WITH POWER MONITOR 

Saifie as above but with 6 meter power indicator 
calibrated in watts output. Supplied with 6 foot 
cable which plugs into receptical on filter 
Indicator Size 4" by 4" by 4j4A". 

Slant Face, Reads 0-50. 0-400 watts. 

AMATEUR NET $34.95 

2 METERS — BAND-PASS 
MODEL BP-144 

A narrow band-pass filter with 6 me pass band 
and 146 me center frequency. Less than 1 DB 
insertion loss. At least 35 DB attenuation of 
harmonics out of pass band. Handles up to 185 
watts PI. 

Size 4" bv 2'/4" by 2 'A" 

x AMATEUR NET $11.$5 

80 THRU 10 METERS—SECOND HARMONIC 
FILTER 

MODEL F810 

Five separate filters housed in one package and 
selected by a front panel switch. Each filter is 
tuned for maximum attenuation of the second 
harmonic for that particular band. Second Har¬ 
monic Attenuation—35 DB. Handles up to I kw. 
Size 5" by 6" by 4". 

AMATEUR NET $24.75 
MODEL LPF 80-40-20-15 or 10 

The above filters are available in single band 
packaging for each band. Specifications are the 
same as F810. 

Size 5" by 2" by 3" AMATEUR NET $7.65 
Write for complete brochures. 

<*- 

See your local dealer or order direct from 

QaoUt 9nlfot4me+tti, 

Depot Square Sl Division St. 
Somerville, New Jersey 


• e f 


Build Your 



Mobile 


Mike 


Jim Kyle K5JKX 

I N the eariy days of transistors, one of the 
1 favorite construction projects for ham use 
was a transistorized microphone for mobile 
use. 

The superb semiconductor is more than 10 
years old now, and most of the homebrew-mike 
projects have long since gone by the boards, 
but here’s one far simpler than any which ap¬ 
peared in print in earlier years—which can 
still find a place in most any mobile station. 

The circuit is an adaptation of a custom 
mobile mike built by Two-Way Radio Com¬ 
munication Co., of Oklahoma City, for its 
customers, which in turn was an adaptation 
of the Shure transistor dynamic mike and the 
Motorola model of the Shure. 

Its main feature is complete elimination of 
any dc power supply for the transistor, This 
mike is a plug-in replacement for any carbon 
microphone; the transistor is powered from 
the same source originally used to power the 
carbon button. 

If you want to be as fancy as the commercial 
version, scrounge up an old Shure-type carbon 
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mike case and buy a Shu re VR dynamic mike 
cartridge for approximately $15. On the other 
hand, if you’re out to save some pennies here 
and there, use a tiny 2%-inch transistor-radio 
speaker and contrive a housing from brass, alu¬ 
minum, or tin-can scraps. 

In either event, you can put the circuit to¬ 
gether most easily on either a printed-circuit 
board or a cardboard chassis. In addition to 
the transistor, all you need is the speaker or 
VR unit and three %-watt resistors. 

In operation, current through the 27K re¬ 
sister produces a voltage drop. This voltage 
powers the single-stage common-emitter am¬ 
plifier. Bias for the base is fed through the 
speaker coil. Ac generated by sound striking 
the cone is superimposed on the dc bias, and 
the transistor amplifies this up to approxi¬ 
mately 1 % volts RMS output for average 
speech. 

Virtually any common PNP transistor will 
work in the circuit as shown; the 2N107 is 
ideal and was used often in the commercial 
version. By simply switching polarity of the 
power leads, an NPN unit can be substituted. 

Note that neither side of the circuit is 
grounded; this enables the mike to be con¬ 
nected to its plug in such a manner that power 
polarity is correct without introducing signal- 
ground problems. Occasionally, shunting the 
27K resistor with a 10 mfd capacitor may boost 
output; however, it’s not usually necessary. 


The Quaker 
Electronics 
Crystal Etching 
and Grinding Kit 

THERE ARE MANY surplus crystals 
around that fall just outside the ham bands, 
probably because the hams have already 
bought up the ones inside the bands, i’hese 
crystals, almost useless to hams, are available 
for a ridiculously low price because of the 
lack of demand. Some hams have tried grind¬ 
ing these crystals to raise the frequency 
slightly, but the grinding method makes it 
difficult to make small changes. Small changes 
should be made by the more controllable 
method of etching, since with this process it 
is possible, with some practice, to get a fre¬ 
quency within a few cycles. A new kit, manu¬ 
factured by Quaker Electronics, Mountain i’op. 
Pa., and selling for only $3.50, makes the 
process of changing crystal frequencies so easy 
that you really can’t afford not to own one. 







owned a Poly-Comm would 
I have to buy a VFO ? 


■ 

■ 

"■ 1 r ■ 


A microphone ? 

NO! It’s furnished 

A mounting bracket? 




■ - 


NO! It’s furnished 




An AC/DC power supply? 






A 

_<] 


POLY-COMM 


I Vhat's the inside story ? 

Maximum Performance! 

FEATURING • Dual NuVistor Pre 
amp/RF for .1 /iv for 6 db. S + N/N • Noist 
figure better than 4 db • Mini-load VFO lor ultri 
fiddle transmit and receive • Noise nm-trne tn*' 
will amaze you • RF output at least 10W on 6. 
6 W on 2 * Illuminated “S’* meter that doubles for 
tune-up • Heavy gauge perforated steel case * 
Handcrafted teflon wiring throughout. 

What’s the cost? 

POLY-COMM ,, 2" $339.50 complete 

POLY-COMM "6" $319.50 complete 
and there’s NO EXTRA CHARGE FOR CD UNITS! 

Sounds like a good value, tell me more! 

Gladly, just send in the coupon. 


Please send complete data on: 

□ Poly-comm “6" □ Poly-comm “2” 

NAME_ 


ADDRESS 
CITV_ 


STATE. 


Intended use 


POLYTRONICS 


LAB 

ine. 


388 Getty Avenue 
CUFTON. NEW JERSEY 
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for discriminating amateurs 
who are satisfied 
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-- 3Gdb 


20 20 


T I 

8993 


TECHNICAL DATA 

Impedance: 640 Ohms m and 
out (unbalanced to ground) 

Unwanted Side Band Rejection: 
Greater than 55db 

Passband Ripple: -+; .5db 

Shape factor: 6 to 20db 
1.15 to 1 

Shape factor: 6 to 50db 
1.44 to 1 

Package Size: 2%" x 1 %" x 1" 
Price: $42.95 Each 


Ft L 
90 9001 900£ 


MEOACftLtS 


r—rHKVT 

l lf l 



The SILVER SENTINEL ( 32 B 1 ) 



'60(3 ft 

\ jf 1 

-SOflft jf \ / 


- *Dib 


-3-Odb 


-2Qdb I 


* lOdb 1 

2 8kc J 

- Gib 


FC 


A9U7 $998 90 9001 9002 9001 

WC-4TYCLES 


TECHNICAL DATA 

Impedance: 560 Ohms in 
and out 

Unwanted Side Band Rejec¬ 
tion: Greater than 40db 

Passband Ripple: ^ .5db 

Shape factor: 6 to 20db 
1.21 to 1 

Shape factor: 6 to 50db 
1.56 to 1 

Package Size: lJi"x1J4"x 1" 

Price: $32.95 Each 








Both the Golden Guardian and the Sil¬ 
ver Sentinel contain a precision McCoy 
filter and two of the famous M~1 McCoy 
Oscillator crystals. By switching crys* 


tals either upper or lower side band 
operation may be selected. Balanced 
modulator circuit wilt be supplied upon 
request 



Both sets are available through 
leading distributors To obtai 
the name of the distrib 
nearest you Or : for additio 
specific inform atfars, 




ELECTRONICS CO. 

Dept. 73-1 I 

HOLLY SPRINGS, PA. 
Phone: HUnter 6-3411 
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1 be kit contains a package of Ammonium 
Bifluoride, used for etching the crystals, a 
package of grinding compound, six assorted 
crystal blanks, twelve assorted crystals in hold- 
ers which can be modified for use on the ham 
bands or for practice, and the necessary tools. 

With this kit it is possible to raise the fre¬ 
quency of a crystal from a feu cycles to some¬ 
what more than a megacycle. The crystal is 
ground until the area of the desired frequency 
is reached, and then etched to the exact fre¬ 
quency. Under some conditions tins kit can 
even restore activity to somewhat inactive 

w 

crystals. 

The instructions are clear and well written, 
and good results can be obtained by anyone 
the first time. The instruction sheet has many 

w 

hints in insure good results, as well as a di¬ 
agram for a calibration oscillator. 

l he Ammonium Bifluoride can also be used 
to etch glass, numbers on tubes, etc. To do 
this, coat the glass object with paraffin and 
scratch the wax off where the etching is de¬ 
sired. 

Results from this kit have been good. Sev¬ 
eral crystals were moved to within a few cycles 
of a frequency for VHT net operation and 
more moved from one part of the band to 
another. 

This kit is quite a bargain at $3.50 and can 
be ordered from Quaker Electronics, Mountain 
Top, Pa. . . . WA2INM 


Push - Pul 


Few hams are blessed with a well stocked 
junk-box or a surplus of cash. The idea pre¬ 
sented here is intended to help you make use 
of what is in your junk-box. 

The diagram hereabouts shows how a driver 
transformer with a single un-tapped secondary 
may be used to drive tubes in push-pull. Since 
the voltage across resistors R1 and R2 is equal 
to the voltage across Ihe secondary of the 
transformer, the midpoint of the transformer 
can be grounded effectively by making R1 
equal to R2 and grounding their junction. The 
effect is the same as with a center-tapped sec¬ 
ondary winding, providing equal voltage to 
each grid. ... W4JKL 
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ANTENNAS IN 




6 & 2 Mefer 
Model No A 62 
Amateur Net A 62 $33 00 
Stacking Kit AS 62 $2 19 


Patents allowed 
and pending 


The Only Single feed Line 

6 and 2 METER 

COMBINATION YAGI ANTENNA 


another first from 


FINCO 


OH 2 MITERS 

18 Elements 

I — Folded Dipole Plus 
Special Phasing Stub 
) — 3 Element CoJinear Reflector 
4 — 3 Element Col inea r Directors 


ON 6 METERS 

full 4 Elements 
1 — folded Dipole 

1 — Reflector 

2 — Directors 


See your FINCO Distributor 

or write far Catalog 20-226 

THE FINNEY COMPANY 

Dept. 20 Bedford,. Ohio 



how WONOERODS 

beat 

“highway Waggle” 

You ve seen it on the 
cor ahead * . * maybe you 
even own a whip that lashes 
out like □ runaway guillo- 
tine as your cor reaches rood 
speed* Highway waggle* 1 
produces multiple vibrations, 
increases road noise — spoils 
reception, 

A WONDEROD whip — 
Style 10 series -— licks this 
problem with its Shakespeare 
construction* Inch for inch, 
fiberglass absorbs more 
energy — the factor that 
sets metal whips swaying. 



—Besides, there's fewer 
inches in a wonderod than 
in metal antennas of 
comparable resonant length* 


COLUMBIA PRODUCTS COMPANY 

SHAKESPEARE CO. SUBSIDIARY, COLUMBIA, S. C. 
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Charles Spitz W4AP! 
Associate Editor 



73 tests the 


Communicator IV-220 


GONSET UTILIZED A LOT of en¬ 
gineering skill in producing siv and two meter 
transceivers that were identical in appearance 
and performance. Now they have come out 
with a 220 me Communicator that conforms 
to this pre-set pattern. In common with other 
Communicator models, the IV-220 is a trans¬ 
ceiver in the functional sense only. It utilizes 
a separate transmitter and receiver with the 
only common portion being an audio section. 
Just like the six and two meter versions, the 
IV-220 has a directly calibrated and illumi¬ 
nated slide-rule receiver dial, geared by a dual 
ratio planetary drive for fast or slow tuning. 
The illuminated meter can be made to read 
signal strength, a frequency spot, or relative 
power output. I 'he new model 3357 vfo shown 
in the photograph may be plugged into one of 
the six crystal sockets on the rear apron. The 
vfo dial is directly calibrated tor the output 
frequencies of any of the Communicators, and 
even has a provision for KM! 

Unfortunately the Gonsel Company no 
longer gives out microphones as standard 
equipment, and this change has been carried 
over to the later two meter models, he IV-220 
uses a standard three contact PJ-068 jack for 
the mike connector. 

On older Communicators it was necessary to 
switch meter function between receive and 
transmit, and be restricted to i >ush-to-talk oper¬ 
ation. Not so on the IV-220! Transmitting on 
manual will automatically change meter func¬ 
tion from S readings to power output. A spot¬ 


ting switch in the metering circuit shows not 
only your transmitting frequency, but the rela¬ 
tive merit of your crystal by meter readings. 

Receiver Section 

There are many ways of arriving at 220 me 
from some lower frequency, and I lie way that 
Gonset does it is interesting. The receiver por¬ 
tion of the system uses one of the new 6 rY 5 
frame grid tubes as an rf amplifier, which is 
responsible for the low-noise front end. A 6’6 
oscillator with an overtone crystal operat ing at 
65.667 me multiplies to 197 me for injection 
into another 6 PY 5 which acts as the first mixer. 
The crystal controlled conversion thus achieved 
provides for excellent frequency stability. The 
second oscillator, a 7059 triode section, is tun¬ 
able over the frequency range of 25.3 to 30.3 
me, and combines with the first if frequency 
of 23 to 28 me. A 6 AV 6 is used as a second 
mixer, and produces a fixed frequency output 
of 2.3 me. The pentode half of the 7059 second 
oscillator is used as another oscillator when 
crystal controlled fixed frequency operation is 
desired. These crystals may be selected from 
6.9 to 8.566 me so that t hey can be tripled to 
20.7 or 25.7 me for injection into the second 
mixer. 

The 2.3 me second if signal is coupled 
through a double-tuned bandpass transformer 
to the third mixer (a 6HE6) where it is 
heterodyned against a 2755 kc oscillator in 
order to produce the desired 455 kc third con¬ 
version frequency. Two stages of if amplifica- 
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tion are employed at -455 kc. Six tuned circuits 
in these stages are responsible for the outstand¬ 
ing selectivity. A vacuum diode (one-third of 
a 6AV6) is used as a detector, while the other 
portions are used as a rectifier to furnish de¬ 
layed AVC to the rf amplifier. One-half of a 
6AL5 is used as a conventional noise limiter, 
and the other half is used for squelch oper¬ 
ation. 

The triode section, of the 6AV6 is used as 
the first audio amplifier. This audio is fed into 
the triode section of a 7059 in the modulator, 
and then into one of the 6BQ5 modulators that 
functions as the audio output amplifier as well. 
An audio jack is available on the rear apron 
and may he used for either headphones or ex¬ 
ternal speaker. 

Transmiffer Section 

The transmitter uses the plentiful and low 
priced 8 me crystals or a vfo for the frequency 
source. Che crystals connect to the input of a 
broad-banded 12BY7 that triples to 24 me. A 
second 12BY7 triples between 73.332 and 75 
me, and is followed by a 6939 that triples to 
the 220 me operating Irequency. This signal 
then gets amplified by a pair of 6360 s in push- 
pull. The Gonset people certainly had sim¬ 
plicity of operation in mind, because the only 
transmitting controls are plate loading and 
plate tuning. 

I'he modulator uses the pentode section a a 
7059 as a speech amplifier and the triode sec¬ 
tion as a phase inverter. The 7059 is followed 
by a pair of 6BQ5’s operating in push-pull. 
This modulator is enough to provide 10 full 
watts of class AB t audio for real high level 
plate modulation. 

The antenna changeover relay is built right 
in here, so it’ll save you the expense of buying 
one. 


Power Supply and Control System 

Just as in the six and two meter models, the 
universal power supply uses two 2X1554 
transistors for 12 vdc operation. Regular 117 
vac can be used by merely changing the line 
cords in back of the set. The secondary wind- 

w 

ing of a two way power transformer feeds a 
power silicon diode bridge rectifier with a 
regular capacitor input filter. The push-to-talk 
relay changes the antenna connections between 
transmit and receive, as well as p plus from the 
modulator to the receiver, and ground from 
transmitter keying to speaker. 

Observations 

Even though the 1V-200 was given its test 


PREVERTER 
50 & 144 



THE BEST PREAMPLIFIERS AVAILABLE 
AT ANY PRICE — TRANSISTORIZED — 
12 volt. NO NEED FOR EXPENSIVE HIGH 
VOLTAGE SUPPLIES — LOW NOISE 
FIGURE— 


6 or 12 Meter model.. .$14,95 post paid 





THE GONSET G-76 
IS EQUALLY ADAPTABLE TO 

MOBILE USE 
_OR FIXED STATION! 


The G-76 operates on 6. 10, 15, 20, 40 and 80 
meters. It is easily installed in vehicle, office 
or home. As a fixed station with AC power 
supply and speaker it is completely compat¬ 
ible with the 3357 VKO to provide amateurs 
with 6 meter band coverage. 

For additional information contact your 
Gonset Distributor or write Dept. 73-11 



OlVISiON OF YOUNG SPRING & WJ ft E CORPORATION 

801 SOUTH MAIN STREET, BURBANK, CALIFORNIA 
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runs with a poorly oriented 12 element Vagi, 
good signals were sent as far as 50 miles. My 
thanks go to the many hams who unwittingly 
took part in the tests with their unsolicited 
observations and constructive criticisms, not 
realizing the help they were giving. 

Many good 5x9 contacts were held with 
Ernie, \V3UJt> in Maryland, and with other 
hams through Virginia and the District of 
Columbia. To give an idea of band possibili¬ 
ties, W31TJG has been working twice a week 
schedules with W3ARW 120 miles away in 
Scranton. This lias been going on for years . . . 
and they’ve never had any QRM. 

Scope patterns were clean as on the six and 
two meter versions. A better than average con¬ 
verter was placed ahead of a 75A4 receiver, 
and pitted against the IV-220. Every station 
that was heard on the 75A4 was heard on the 
IV-220. Frequency readings were within the 
parallax of the dial configuration; for practical 
purposes it was as accurate as anyone could 
desire. 

I suppose that if modifications were to be 
made, a bfo would be one of the first things on 
the list. It sure would help in locating weak 
stations and working CW. Many veterans of 
the band may applaud the fact that there is no 
gain control, but a screw driver adjust posi¬ 
tioned to discourage the over-modulators 
would have been an aid to my weak voice, 
provided more gain were available. 

All on-the-air reports were very good with¬ 
out having to solicit them. AU controls func¬ 
tion uncritically in a manner one would expec t 
from low frequency professional equipment. 

Shorting the antenna terminals on receive did 
not disclose any self-generated birdies. 

Tt cannot be emphasized too much dial 
there is a lack of activity on the hand. The 

w 

band must see more operation if we are to 
keep it and we all can help by devoting some 
time to these higher frequencies of ours. I am 
sure the availability ol the Communicator 
IV-220 will do much towards that end on 220 
me. Amateurs who have not ventured on the 


band will find much pleasure, companionship 
and the thrill of joining the pioneers in this 
portion of the spectrum. . . . W4AP1 


Specifications 


Frequency Range 
Frequency Control 


Fin a i Power Input 
Power Supply 


Modulation 


RF spurious and 

liar mimic all emm lion : 
Tuning Indicator : 


Receiver Sensitivity 
Receiver Tuning 


Triple Conversion 


Spurious Rejection : 

Noise and Htim : 

Squelch Sensitivity : 

Audio Output : 

Dimensions & Weight t 

Power Supply ; 

Microphone : 

Price : 


Manufacturer 


219,7 me to 225.3 me 
Front panel selection of 6 crys¬ 
tals, 8 me and or external 
VFO 

20 Watts, DC Plate. 

12.6 VDC : Receive 7,2 amps, 
transmit, 10.3 amps. 

11T VAC; Receive 87.5 watts, 
transmit 110 watts. 

High Level, 10 watts, ampli¬ 
tude. 100'.; with high level 
clipping. 

Down 50 db 

Panel mounted meter for rela¬ 
tive RF output or receive S 
meter, 

t.O uv for Ifldb S/ N/N ratio. 
Rear apron switch for one 
fixed crystal frequency or 
manual. 

1st Conversion crystal, 2nd 
manual tuning, 3rd six tuned 
circuits. 

Main image down 4Mb. 

Down 40db 
0.1 uv to 50 uv 
2 watts nominal 
5" high. 12%** wide, by 11" 
deep. 21.8 lbs 

2-way 117 VAC/12 VDC built* 
in* solid state. 

High impedance push to talk 
Model 3351 Transmitter- 

Receiver $394.50 

Model 3865 Universal Mount¬ 
ing Kit 8.95 

Model 3152 Telescoping 

Antenna 3.95 

Model 3363 Carrying Rag 12,00 
Model 3250 Ceramic 

Microphone 9-95 

Model 3357 VFO 69.50 

(ionset Divison, 

Young Spring & Wire Corp., 
801 South Main St., 

Burbank, California. 


In Defense of 
the Operator 


Douglas G. Hedin K<£OFB/2 
219 Blanchard Blvd. 

Syracuse 9. New York 

“The amateur that does not build his own 
equipment does not deserve to have a license!” 
These sentiments echo mockingly through the 
hallowed halls of the best (and worst) radio 
amateur circles. Unfortunately, though they 
are uttered with deepest conviction, they are 
based more on misguided sentiment than on 
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considered judgement. A thoughtful glance at 
the past, as well as the present, will bear this 
out. 

n the beginning, there was static, bits of 
galena, slop jars, and pencil-lead resistors. The 
only way to get an amateur rig on the air was 
to build it yourself, and more than likely you 
made most of the components too. Contradic¬ 
tory ideas were a dime a dozen. 

For a while, as the pulse of technology quick¬ 
ened with new-found adventure, amateurs kept 
pace with it, building their own equipment and 
contributing as much to the fledgling science 
as they benefited from it. But as new rungs 
were added to the ladder of knowledge, the 
amateur soon found that he had neither the 
time to spend studying nor the money to spend 
on components in order to keep up with the 
Jack-and-the-beanstalk growth of electronics. 
At the same time, many of the amateurs at 
first drawn to amateur radio by the thrill of 
building equipment with which to communi¬ 
cate discovered even deeper satisfaction in the 
communications themselves. True, they came 
to build, but they stayed to talk! 

As more amateurs shouldered their way onto 
the bands, equipment that was more depend¬ 
able, stable, selective, and easy to operate was 
demanded. Also, the amateurs found that they 
had to consider the demands of their jobs, the 
needs of their families, and the limits of their 
pocketbooks. Against these they had to equate 
the love of their hobby. If they could not 
both build and operate, which should they do? 

Such a choice undoubtedly is difficult. Those 
of us who once had the time to build remem¬ 
ber with nostalgia absent-mindedly munching 
on a piece of insulation; watching the surface 
of a newly-soldered joint slowly shrink and 
change from shiny silver to mossey grey as the 
metal cooled; snipping off the excess wire from 
a new component; blowing the old solder off 
an “old faithful” that had been used again 
and again; drilling a jillion little holes in a 
circle or square because we didn’t have a socket 
punch; or flipping the switch when it was 
finally finished, keeping one eye on the fila¬ 
ments and the other on the rectifier plates 
(hoping that the former would glow cherry 
red and that the latter would not). 

On the other hand, there is the promise of 
that first hissing rush of electrons when the 
receiver is turned on; the cacophony of little 
sounds as the rig warms up; the beam, sweep¬ 
ing the horizon like a great electronic spyglass; 
the thrill of a new contact in another state or 
country; the warm voice of an old friend, per¬ 
haps never seen but as real and close as a 
brother; the walls and ceiling a patchwork 
quilt of x 5-inch memories; and the pile of 
old logs stained with sweat and other liquids, 
and growing dumpy with age. 

Yes, the choice is hard. But it must he re¬ 
membered that the choice is ours to make, and 
we make it only because we must, not because 
we want to! ... K0OFB/2 




ELIMINATE HETERODYNES 

and other Unwanted Signals with 

WATERS 

9-MULTIPLIER/NOTCH FILTER 

The WATERS Q-MULTIPLIER/NOTCH FILTER 

will permit you to tune out annoying hetero¬ 
dynes. It gives a null of at least 40 db tunable 
across the entire IF passband. 


The WATERS Q-MULTIPLIER/NOTCH FILTER 

combines an isolating amplifier and a tunable 
LC Bridged-T network with a Q Multiplier. 

Designed specifically to fit the Collins 75S-I or 
Collins KWM-2, the unit comes assembled ready 
for installation. Escutcheon plates and knobs are 
matched to equipment so there is no discern- 
able change in appearance of equipment. 



noi se, 


level 




-a 




eve 


< Frequency * 

Response of IF Passband 
for Various Positions of VF 
Q-Mult;pfe / Notch Filter 


3 Models Available; 

337-SI for Collins 75S-1 __$33.95 

337-M2 for Collins KWM-2 ___$33,95 

340 PT for Collins KWM-2 with external VF0»_ 544.95 

OTHER WATERS PRODUCTS: 

Universal Hybrid Coupler 

{See Sept. ’62 Adv. in 73) . _ $49.50 

Coaxial Transfer Switch 

(See Aug, '62 Adv, in 73) _$11.45 

Coaxial Selector Switch 

(See Aug, T 62 Adv. in 73)___$12.95 

Antenna System Transfer Switch 

(See Aug. 62 Adv, in 73)___$11.45 


Available at leading distributors 
Some territories available for representation 


WATERS MANUFACTURING, INC. 
WAYLAND, MASSACHUSETTS 


NOVEMBER 1962 
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CLEGG 99'er 6 METER TRANSCEIVER 

A true 

tion. ideal for 

both fixed sta- ' " ™7T-. ' 

tion and mobile ■ ' id*r~ /^jjsk 

superhet gives I ~ZT M ~ #^^«T 

you extreme se- ■ # w h ~ m 
lectivity and free- v ^ £ p “ ■ 1 

dom from images \ & —-- 

and cross modu- V 

lation. Transmitter section has an ultra-stable M 

crystal oscillator which also may be controlled by ’ 

external VFO. Efficient, fully modulated 3 watt final 
works into flexible Pi network tank circuit. Large 
S meter serves for transmitter tune-up procedure. 

Amateur net price $159.95. 

NES ZEUS and INTERCEPTOR also in stock. 

any en SWAN MOBILE SSB TRANSCEIVER 

s-veglass 3 tunable mod * 

els 

swi4o 

* Tnn (7 ' 2 to 7 3 mc ' : I * ■ ‘ 

|- ad)USt to 14.35 r * Nv 

5 See QST Aug. I M* 

■62. pp.. 52-54 mk ^ 

for details on a* fm 

unit. 180 W. 

S PEP, crystal lat- . . 

/ tice filter 3kc bw on Transmit/Receive, exceptional 

JL mechanical, electrical and thermal stability. Receiver 

*V sensitivity less than 1 microvolt. Tuning controls 

wV are common to Transmit/Receive. Transceiver with 

i J mounting bracket. Specify model. $275.00 

I !l SW12A - 12 VDC mobile power supply. $99.50 


PRECISION PLANETARY-VERNIER 
11 " I|IIIII, n»» for exceptionally fine tuning 

Superb craftsmanship by Jackson Bros, of England, 
Ball bearing drive, Vi" dia. Shaft 1 Vs" long, 6:1 ratio, 
Vy FB for fine tuning. Easily adaptable to any shaft, 
Comnarabie value $5.95. Amateur net $1.50 ea, 
10 for $13.50 


Shown approx 
actual size. 


PRECISION BALL DRIVE DIAL 

Another superb product of 
Jackson Bros, of England. 4" 
dia. dial with 6:1 ball drive 
ratio. Fits standard Vi" shaft. 
For that velvet touch... 

Amateur net $3.95 


llB - ! 

5 rtv 


VERSATILE MINIATURE TRANSFORMER 

Same as used in W2EWL SSB Rig-March, 1956 
QST. Three sets of CT windings for a com- 
bination of impedances: 600 ohms, 
5200 ohms, 22000 ohms. (By using 
I ”■ I center-taps the impedances are ouar- 
$ tered). The ideal transformer for a 

l^aSrjl SSB transmitter. Other uses: inter- 
| fp3| stage, transistor, high imped- 
1 | ance choke, line to grid or 

USm plate. etc. Size only 2 h. x 
WyflF w - * d- New and^^^H 

U I ’ fully shielded. 

Amateur net $1.39. 

3 for $3.49. 

10 for $10.75 


Trade Ins 
welcomed 


TO SAVE C.0.0. CHARGES. PLEASE INCLUDI 
SUFFICIENT POSTAGE WITH YOUR C3C;H 
ANY EXTRA v NEY WILL BE RETURNED 

ALL PRICES F.O.B. N.Y.C 
xport Dept. Ships To All f arts Of The World 
Prices Subj ct To Ch '.ige Without Notice 


.ELECTRONICS, INC 

Y. • 525 lericha Tpke., Mineola, N.Y 

518 — Pioneer 6-8586 
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HEATHKIT HX-JO SIX METER SSB TRANSMITTER 




HEATHKIT HA-20 SIX METER UINEAR AMPLIFIER 
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HEATHKIT HX-3O 

SIX METER SS9 TRANSMITTER 


Arni backlash helical gear for smooth VFQ luntng, 
2* Adjustable final amp, coupling and loading. 3, Meter 
control wilb push-button over-ride to check carrier null. 
4, 6360 final amplifier for 20 wait PEP RF input 5. Reg¬ 
ulated power supply. 6, Five test point jacks lor easy 
alignment using panel meter. 7. Low Ireouency hetero¬ 
dyne VFO electronics on circuit board a. VFO frequency 
determining components mounted on "heat-sink 11 plate 
In enclosure 9. Accessory socket for control functions. 
10, Built-in VOX & anti-hip circuitry. 11* Three audio 
stages with speech filter. 12* Phasing type SSB generator 
heterodyned to output frequency. 11. Meter indicates 
relative power output. 14* Lighted slide-rule dial with 9' 
per megacycle of bandspread. 15 Two crystal sockets 
for nel or MARS operation (provides frequency cover* 
ago down to *9.® me}. 



TAKES LESS THAN 30 HOURS TO ASSEMBLE: 

3 extra-strength circuit boards and 3 precut, cabled 
wiring harnesses simplify assembly and Insure correct 
parts placement. Compartmentalized construction and 
thorough shielding assure stable, reliable performance* 
Advanced design features provide 50 to 54 me coverage 
in four 1 me segments (crystal for 50 to 51 me supplied); 
USB, LS8, CW, AM operation; 50 db carrier suppres¬ 
sion; 40 db unwanted sideband suppressions; grid block 
keying with filter; 50-75 ohm coax output and many more* 
Overall dimensions only 16% M W x \Q% m H x 10" D. 

Kit HX-30, 50 tbs., no money down, 

$18 mo....... *. $189,95 


SSB 

SIX PACK 
as low as 
$27 per mo. 


Attention aII six-meter fans! Here's another Heathkit first! A brand new SSB exciter and 
linear for six meter operation at sensational savings! Only $289.90 for the pair . .. less than 
the cost of most transverters. Together they form a complete, high performance 6-metet 
SSB station designed for maximum efficiency and operating convenience. Check the 
many features of these two units . , . you'll find them the perfect pair for your station * * ♦ 
enter your order today and go SSB on Six! 




•“tir 
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HEATHKIT HA-2G 

SIX METER LINEAR AMPLIFIER 

1. Fan forced-air cooling of final amplifier, 2. Only 2 5 
!o 10 watts PEP driving power required. 3* t25 watts 
PEP inpul 4. Completely shielded RF circuitry* 5. Reg* 
ulaieti screen voltage. 6- Solid-state rectifiers tor cool ( 
officiant operation. 7. Metered grid current, plaie cur¬ 
rent, plate voltage & relative power output, S. Link coup ted 
RF output. 50-75 ohm coaxial. 9. SO ohm luned grid in* 
pul to accommodate various levels Ot driving power* 
10* NcutraNied push-pull 6146 final afnphjjert. 


EASY ASSEMBLY: Clean, open circuit layout permits 
conventional wiring with Jess than 10 hours actual con¬ 
struction time. As in the HX-30, a heavy steel copper- 
clad cabinet provides strength, beauty and superior 
shielding, measures just 16%" W x \0%" H x 10* D, 
Frequency coverage rs 49.8 to 54 megacycles. All power 
supplies are built in. A tremendous value at this low 
Heathkit pricel 

Kit HA-20, 43 lbs., no money down, 

$10 mo, ..... .*** *.$99.95 



FREE 1963 

HEATHKIT 

CATALOG 



New edition — 
more than 100 
new kits since 


Please Send FREE 1963 Heathkit Catalog 
Name 


last issue— 
over 250 kits in 


Address 



HEATH COMPANY 

Benton Harbor 11, Michigan 


i 

i 

i 

i 

i 

1 


Zone 


S ta,t ** 
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Of RTTY - and Filters 


Teleprinter operation by amateurs usually 
consists of the transmission of two frequencies, 
one separated from the other by 850 cycles. 
One frequency represents the mark signal and 
the other the space signal. With frequency shift 
keying (FSK) normal practice is to have the 
lower of the two frequencies as the space signal 
and the higher frequency the mark signal. The 
problem in reception is, briefly stated, to use 
speciiilized receiving equipment which, when 
he frequency representing the mark signal is 
received, provides current to the selector mag¬ 
net of the machine and when the space signal 
is received cuts off the How of current to this 
magnet. A filter (or a discriminator, which is 
basically a specialized form of a filter) must be 
used for separating this information. Our ob¬ 
jective here will be to give some indication of 
the considerations that go into the choice of 
li ter, and some help in getting a reasonably 
adequate filter operating. 

One of the simplest systems to get operating 
is a system which uses only one of the two 
signals. Briefly, if you have an FSK signal being 
received by a receiver with either a 500 cycle 
mechanical filter or a good crystal filter you can 
tune the receiver so as to pass only one of the 
two signals. If you then rectify and filter I lie 
audio tone coming from the receiver you will 
have a dc signal that switches on and oil de¬ 
pending on whether a mark or a space is being 
transmitted. This can then be amplified (by 
relays, tubes, transistors, or magamps) and 
used to control the printer. It has the virtue of 
simplicity, but unfortunately it also has the 
accompanying defects. It is quite sensitive to 
noise and to interference. It also discards half 
of the information being transmitted, a luxury 
we can seldom afford with the present level of 
ham band occupancy. Quite obviously the 
transmitting station could save power by 
merely transmitting either the mark or space 
only—this is sometimes done and is known as 


Frank Van Brunt W3TUZ 

make and break keying (m.a.b.). Some coun¬ 
tries do not permit amateur FSK operations and 
the hams are forced to this less efficient system. 

Another relatively simple type of filter that is 
sometimes used is a cycle counter. This circuit, 
which is used in simple frequency meters, gives 
a dc voltage output which is proportional to the 
frequnecy of the input signal. This voltage out¬ 
put is fed to circuits which give a current on 
condition for a voltage output below a certain 
level and a current off condition for a voltage 
above a certain level. This level is adjustable 
and is normally set at an output voltage level 
corresponding to an input frequency half way 
between the mark and space output frequen¬ 
cies. The circuitry is simple, consisting only of 
resistors, capacitors, and tubes or transistors. 
No complex adjustment procedures are in¬ 
volved and it is quite tolerant of varying input 
frequencies and receiver drift. The very toler¬ 
ance and simplicity which are so appealing 
are also the qualities which make it less than 
adequate. It is very sensitive to noise and in¬ 
terference, and while is does a good job when 
conditions are good, it fails dismally when the 
going gets rough. Somehow it seems the going 
always gets rough for mel 

by far the most widely used filler systems 
are those which employ what is basically a dis¬ 
criminator. The simplest forms are those oper¬ 
ating at i he intermediate frequency of the re¬ 
ceiver and having a peak to peak separation 
of about 1000 cycles. I he circuits are substan¬ 
tially the same as conventional FM receivers 
and, unlike the two systems previously de¬ 
scribed, have the noise cancellation character¬ 
istics of FM discriminators, rhev can also toler- 

#r 

ate a modest amount of drift and will w ork for 
signals ranging from relatively short shifts 
(short shift is the term usually applied to shifts 
of less than the usual 850 cycles) up to those 
with shifts of the order of 1000 cycles. This has 
considerable merit for even the most casual of 
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checks will indicate that while 850 cycles is 
generally accepted as the standard by the ama¬ 
teur fraternity, some of the gang only have a 
very foggy notion of what constitutes 850 
cycles. 

Receiving short shifts is a distinct advantage 
—you can copy some of the commercial stations 
using 425 cycle shift, and you can experiment 
with even smaller shifts. However, if your pri¬ 
mary concern is with short shift signals, it would 
be far better to have a discriminator with a 
peak to peak separation of only 10'T more than 
the desired shift. Willi this circuit the output 
voltage is proportional to the frequency shift 
from the center frequency, thus with a 1000 
cycle discriminator being used on a 170 cycle 
shift signal, an interfering signal of equal 
strength but 500 cycles away from the Center 
frequency will give far greater output voltage 
than the desired signal. 

This technique has another disadvantage 
however—it won’t work conveniently on an 
AFSK signal. You can, bv careful tuning and 
continuous watching make it play, but in the 
process you lose the freedom from drift prob- 
em that make AFSK operation on YHF such 
a pleasant change. 

The most widely used system is the audio 
discriminator type which uses one resonant cir¬ 
cuit for the mark channel and another resonant 
circuit for the space channel. With relatively 
low Q resonant circuits this is substantially the 
same as the af discriminator (See Fig. 1). How¬ 
ever, it does have the added advantage of being 
equally useful for both FSK and AFSK. With 
higher Q inductors you sacrifice the ability to 
operate with short shifts but you improve the 
interference rejection capabilities of the system, 
and at the same time decrease the effective 
bandwidth with a resulting increase in the sig¬ 
nal to noise ratio. (See Fig. 1). The problem 
for the amateur RTTY operator has been two¬ 
fold. first obtaining inductances with reasonably 
high Q, and secondly, actually timing up the 
unit once suitable inductors had been procured. 

As for inductors, some of the earliest units 
which w ere described used conventional chokes 
or transformers with Ian matrons removed or 



FIG. t 

Discriminator response curves: 

a. Simple if type discriminator 

b. Single toroid in each section 

c. Double toroid in each section 




MOBILE ANTENNA 
10-15-20-40-75- METERS 


MO 2 MAST 



IT 


T 


RM 40 


RM-20 




RM 15 


RM 10 




Buy only the mast and 
resonators for the bands 
you operate. NO NEED 
FOR MATCHING DE¬ 
VICES, NO FEED LINE 
LENGTH PROBLEMS. 
Use any length of 52 ohm 
cable. New, efficient con¬ 
cept of center loading. 
Each resonator has a coil 
specially d e s i g n ed for 
maximum radiation for a 
particular band. Center 
frequency tuning is by an 
adjust able stainless rod in 
the resonator. The fold- 
over aluminum mast per* 
mits instant interchange 
of resonators. Mast folds 
over for garage storage. 
Mast has 3/8-24 base stud 
to fit standard mobile 
mounts, but will perform 
better with New - Tronic 
mounts. Power rating is 75 
watts dc input A M. - 250 
watts PEP input for SSB. 




Mitt and re to na tor 
in mobiling position 


Mast and resonator 
folded over 


RESONATOR WILL WORK PROPERLY ONLY IF USED 
WITH MO 1 OR MO-2 MASTS. ANTENNA ASSEMBLY 
CONSISTS OF 1 MAST and 1 RESONATOR. 


MODEL 

DESCRIPTION 

TOT. HGT. of ASSY. 

NET 

M0- 1 

54 J mast folds at 




15" fr. base 

Rear deck or fender 

5 7.95 

M0* 2 

54" mast folds at 




27" fr. base 

Bumper 

7.95 

RM-10 

10 meter resonator 

80" mast. - 75" mm. 

5.95 

RM -15 

15 meter resonator 

81" mast. - 76" min. 

6.95 

RM-20 

20 meter resonator 

83" max. - 78" min. 

7.95 

RM-40 

40 meter resonator 

92" max. * 87" min. 

9.95 

RM-75 

75 meter resonator 

97" max. 91" min. 

11.95 


ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY 


MODEL BM - 1 BUMPER MOUNT 

Flat alloy steel strap fits any 
shape bumper, large or small. “J" 
bolts require only V clearance 
between top of bumper and car 
body. Heavilv chrome plated 1 ] L /' 
die cast Zamak ball has 3 s"-24 
thread. Adjustable for true ver¬ 
tical position. Gray Cycolac base. 

Heavily cadmium plated. . $6.95 

Ask vour distributor to show you these and 
other fine NEVV-TROMCS products. Write for 
literature on the complete NEW-TRONICS line. 

NEW-TRONICS CO R P. 

3455 Vega Avenue Cleveland 13, Ohio 
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otherwise modified. These were very low Q 
units and while some of them used multiple 
resonant circuits to improve the performance 
they were still relatively poor filters. A number 
of subsequent units used sl ug tuned inductors 
which were designed for television sets. While 
the Q of these inductances was reasonably good 
at higher frequencies, their and thus their 
resulting performance at 2125 and 2975 cycles 
was poor. The best Q and the best performance 
are to be had from molybdenum permalloy 
toroids. There are a number of possible sources 
for these toroids. If you are more affluent than 
the average ham you can go out and buy them 
with precisely the inductance you desire for a 
price between $5 and $10 each. A second alter¬ 
native is to buy the cores for about SI each and 
wind them yourself. It is not particularly diffi- 
cult and you can get precisely the values von 
want. A third alternative is to find some surplus 
filters which have usable toroids in them and 
disassemble the filters. This technique provided 
about 300 excellent toroids for the local gang at 
a cost of ess than 25? a doughnut. This I might 
add was the result of a trip down radio row 
buying a sample of every likely looking filter, 
then taking them home and unpotting them to 
find what was inside. The last and most com¬ 
mon source of these toroids is the 88 mhy load¬ 
ing coils that are used by telephone companies 
in large quantities. These are widely advertised 
and in small quantities cost on the order of $1 
each. If you are alert and find a junkyard with 
large sealed cans of these the costs can be cut 
significantly—you will end up doing a con¬ 
siderable amount of 'abor and have an awful 
lot of toroids on hand. 

So much for supply problems, back to per¬ 
formance. The 88 mhy units used in a single 
resonant circuit for each of the two frequen¬ 
cies have a number of drawbacks. The response 
is more sharply peaked than is desirable for 
general use. Ideally this could be improved by 
using larger inductances which would result in 
a higher L/C ratio—inductances of 500 mhy 
or so are better in single tuned circuits. Another 
drawback is the fact that using the same value 
of inductance in each resonant circuit results 
in a L/C that is significantly different in the 
two circuits (In’ a factor of about 2/1). An 
added source of variation is the change in (,) 
of the inductors as a function of frequency. 

Ideally one not only wants the peak output 
of each of the two response curves to be equal 
in value (and this condition is readily achieved 
by adjusting the inputs of the two circuits), 
but you also want the area under the two curves 
to be equal. The latter requirement will result 
in optimum noise cancellation in the output of 
the discriminator. This assumes, of course, that 


by noise you are referring to an input which is 
stochastically distributed within the relevant 
frequency limits. 

The next step toward this ideal and toward 
improved performance is to use a more complex 
filter. The most common is a simple filter using 
two toroids in each channel with capacitive 
coupling between the two resonant circuits. 
This is just two resonant circuits in which the 
over coupling is adjusted to broaden the re¬ 
sponse curves so that the bandpass in both the 
mark and space channels are the same. I'his 
type of fitter has been widely used and was 
discussed in detail some years back by Bob 
Breitbach (W 0 NRM) in an article in RTTY 
News. The basic filter with the appropriate 
values is shown In Fig. 2. The values given are 



FIG 2 

L; & L* Ci St Ci Ce Link 

2125 cps 88 mhy. .06 .0059 9 turns 

2975 cps 88 mhy. .03 .0022 5 turns 

for a bandwidth of 200 cycles. This bandwidth 
is recommended for general operation, and 
represents a compromise between a desire for 
a better signal to noise ratio and better rejection 
of interfering signals that results from a nar¬ 
rower bandwidth—and the ease of tuning, toler¬ 
ance of moderate drift, and ability to accept 
inaccurate shifts that result from wider band- 
widths. If you have a good stable receiver and 
don't mind retuning now and then you can use 
a narrower bandpass. 

The question often arises as to how narrow 
a bandpass can be used, and considerable con¬ 
troversy, information, and misinformation have 
been published on the subject. This will in fact 
depend on tlie signal to noise ratio, the printer 
speed (baud rale), the characteristics of the 
filter you use, the number of errors you arc 
willing to tolerate, and the signal processing 
after the filter. For the average ham the only 
two factors he can control in his terminal unit 
are the filter characteristics and the signal 
processing alter the Iter, There are commer¬ 
cial equipments on the market which transmit 
information at baud rates which are greater 
than the bandwidth (in cycles) of the circuit, 
and there are many equipments where this 
ratio is almost 1:1. Thus it should be feasible 
(since amateur operation is at 60 wpm or about 
45 bauds) to use filters which are considerably 
sharper than the 200 cycle figure suggested for 
general use. The error rate a ham can tolerate 
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BARKER & WILLIAMSON 

MODEL 


TRANSMITTER 



SSB - CW - AM 

With the 

ALL NEW 

CRYSTAL CONTROLLED 

FREQUENCY 



MODEL L 

LPA-1 f 

GROUNDED GRID 1 KW LINEAR AMPLIFIER 

The B&W LPA-1 Grounded Grid Linear Amplifier 
is the ideal companion high powered final for 
Model 6100. The LPA-1 produces a signal of 
extremely low distortion because of a unique 
negative feed-back arrangement. 



MODEL. 6100 - A NEW STANDARD OF FREQUENCY STABILITY 


Engineered and built for outstanding performance and lasting satisfaction. The 
B&W 6100 is unsurpassed in stability, sideband suppression, signal quality, talk-power 
and many other features. 

It is the first SSB amateur transmitter employing a crystal frequency synthesizer. 

Send for colorful, descriptive brochure. 


BARKER & WILLIAMSON, Inc. 

^ac/io OowMimicaticm Equipment fiinoe 1932 

BRISTOL, PENNSYLVANIA • STillwell 8-5581 


NOVEMBER 1962 
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SINGLE SIDEBAND TRANSCEIVER 


Models for 20, 40, and 75 Meters 
Now in Production 


$275 


The ultimate in TALK-POWER at 
Low Cost 

High Efficiency, One Band Design 

Proven Reliability; Highest Quality p 

240 Watts PEP with 800 Volt Supply Ask your dealer for additional 

Mobile, Portable, or Fixed Station information 

• ASK THE HAM WHO OWNS ONE 



OCEANSIDE. 

CALIFORNIA 


{or for that matter he quite pleased with), is 
far higher than would be considered acceptable 
in normal commercial practice. Luckily lan¬ 
guages have a relatively large order of redund¬ 
ance' and an error in one letter of a word now 

w 

and then does not normally destroy the mean¬ 
ing of a sentence. 

When one starts considering sharp filters 
another factor becomes important: these filters 

do not merelv have to discriminate between 

* 

two frequencies, they must respond (and the 
faster the better), to pulses of the given fre¬ 
quencies which at the fastest reversal rate are 



Filter response curves: 

a. Maximally linear phase design 

b. Butterworth [maximally flat amplitude) 

c. Chebyshev 


22 milliseconds in length. If the risetime of the 
filter is too long relative to the pulse length, 
you will have poor performance regardless of 
the fine shape of the steady state frequency 
response curve. You can design three basic 
types of filters, the most common being the 
Butterworth or maximally flat amplitude re¬ 
sponse type. These have a flat response across 
the top and relatively steep skirts. A second 
type is the Chebyshev®, which is becoming in¬ 
creasingly popular. Briefly put, if you are will¬ 
ing to tolerate some ripple across the pass band 
of the filter, you can achieve better skirt selec¬ 
tivity characteristics; and the more ripple you 
can tolerate the steeper you can make the 
skirts. The third class of filters are those de¬ 
signed for maximally linear phase variation 
across the passband of the filter. This type does 
not have as steep skirts as either of the other 
types, and it does not have a flat amplitude 
response across the passband—it is in faet 
peaked in the center of the passband and falls 
off gradually toward the edges of the passband. 
It does have a significant advantage, it has a 
Faster risetime than the other types of filters 
and hence is more appropriate for use with 
pulse inputs. It is also less subject to ringing 

*The spelling varies considerably, depending on how 
you transliterate the Russian, 
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which often becomes a sign i I Scant problem 
with sharp, steep sided filters. If you want to 
try better filters than the simple two section 
variety described earlier, by all means use 
the maximally linear phase characteristic. De¬ 
tailed design procedures would be much too 
lengthy to go into at this time but an excellent 
summary and the necessary tables can be found 
in “Reference Data for Radio Engineers’ 
Fourth Edition, published by I.T.&T, The in¬ 
formation is not in the third edition. 

A number of articles on filters have asserted 
that, since the objective was to recover from 
the two tones information in the form of 22 
millisecond -pulses, and since in the fastest 
possible case—successive mark space signals 
(reversals) this was in fact a square wave of 
about 23 cps.—and that you had to recover the 
third order products in order to reasonably re¬ 
constitute tins square wave which was being 
transmitted. The argument then continued that 
since this involved both sidebands on each side 
of the center tone frequency, that the band¬ 
width of the filter had to be at least twice the 
third harmonic of 23 cps and that therefore the 
minimum bandwidth that could be used was 
of the order of 135 or 140 c ycles. This argument 
is only valid if you have no provision for pulse 
reshaping following the discriminator. 


Each audio tone may be considered as con¬ 
sisting of a carrier on the particular center fre¬ 
quency (2125 or 2975) which is modulated b> 
a square wave. At the fastest reversal rate you 
have 22 millisecond pulses or a square wave 
of approximately 23 cycles, this is approxi¬ 
mately what you have when RYRYRY . . . is 
bring transmitted. The average modulation rate 
is lower than this, but Hiis represents the maxi¬ 
mum requirement of the system. This square 
wave produces the usual Founder series of side¬ 
bands, thus you have the 2125 cycle carrier, 
the first order sidebands at 2125±23 cycles, 
the third order Sidebands at 2125±3x23 cycles, 
and all the rest of the odd order sidebands. 
The major portion of the energy is in the car¬ 
rier and the first order sidebands, with de¬ 
creasing amounts of energy in the higher order 
sidebands. 

We can separate the input to the filter into 
three basic components: the tone carrier, noise 
I In which we mean stochastically distributed 

“ * -rf* 

inputs), and interference (by which we mean 
signals with a coherent frequency distribution 
which may appear within the passband of the 
filter). When we narrow the bandpass of the 
filter we are affecting all three inputs: 1. We 
are discarding higher order sidebands of die 
desired signal; 2. We are decreasing the noise. 
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and 3. We are decreasing the probability of 
receiving an interfering signal. The first men¬ 
tioned effect is the price we pay for the advan¬ 
tages of the last two. When we go from a filter 
that passes the fifth order sidebands to one that 
passes only the third order sidebands we find 
we have decreased the noise to 60% of the 
former value and the probability of interference 
by the same amount, and since the loss in in¬ 
formation in the fifth order sidebands is not 
this large we increase the signal to noise ratio 
and the efficiency of the system. Now if we 
decrease the filter from a bandwidth that passes 
the third order sidebands to that which passes 
only the first order sidebands we have de- 

creased the noise bv a factor of tliree. the 

¥ * 

probability of interference by the same amount, 
and the information we have lost is substan¬ 
tially less than this amount. Don’t try to take 
it any further or you start losing ground. Note 
that the modulation rate is not normally the 23 
cycle square wave, it actually varies from near¬ 
ly' zero to this figure, and with quite a number 
of ifs thrown in this represents the limit of a 
function. I his is not Lo imply that you can’t go 
further—there is a theorem in information 
theory that says you can transmit an infinite 
amount of information in an infinitely small 
bandwidth if you have an infinitely high signal 
to noise ratio. The last is what you don’t have. 
Even to go to the limit indicated of a 46 cps 
bandpass which recovers only the first order 
sidebands would require perfect stability, ex¬ 
cellent filters, and the best in signal reprocess¬ 
ing techniques. 

Any terminal unit of reasonable design will, 



OUTPUT AT DIFFERENT SETTINGS OF TRIGGER LEVEL : 



._n 

C- 


0 


FIG. 3 


in fact, incorporate some facility for pulse re¬ 
shaping—perhaps die most common and ele¬ 
mentary device is a relay. With inputs above a 
certain level this will be on and at inputs 
below a certain level it will be off, and if you 
feed low frequency sine wave input to it you 
will get a square wave out of it. There is in 
fact no requirement for a reasonably square 
wave input. It has the obvious disadvantage 
that the hysterisis or difference between pull 
in and drop out levels is too great and that the 
adjustments of the characteristics are usually 
mechanical and extremely difficult. Because it 
is a mechanical conversion device d ie speed at 
which it reacts is limited. Further it tends to 
stray from optimum adjustment over time and 
has contacts which generate a species of noise 
which is very difficult to eliminate. 

The same object can be accomplished elec¬ 
tronically, and it can be done in a fashion so 
that the action can be readily adjusted and the 
noise of mechanical contacts eliminated. Prob¬ 
ably the simplest electronic means of recon¬ 
stituting a square wave is to overdrive an am¬ 
plifier that is fed by the degraded waveform. 
This technique has been widely used and while 
it gives relatively good square wave output it 
lacks flexibility, and it is possible with certain 
settings to get intermediate outputs which are 
neither on nor off. A better technique—which 
can be easiK adjusted over a wide range and 
gives only on and off outputs—is the Schmitt 
trigger. These can be readily built with either 
tubes or transistors (although with this circuit 
the transistor version is simpler and easier to 
work with). 

Fig. 3 gives an excellent illustration of the 
action of a Schmitt trigger when the trigger 
level is varied over the operating range. Here 
the positive direction corresponds to a mark 
signal and the negative direction to a space. 
Levels A, B, and D give misprints, while setting 
C gives a practically perfect letter F. I confess 
that when one draw's illustrations one tends to 
stack the cards—but its function in actual prac¬ 
tice is equally impressive. Note here that re¬ 
gardless ot the input voltage wave shape that 
the output from the trigger is a perfect square 
wave. The filters do not have to deliver a rea¬ 
sonably square output—they merely have to 
separate the input signal into two channels and 
deliver the resulting outputs to the discrimina¬ 
tor, rhe Schmitt trigger then electronically 
makes the decision as to whether a mark or a 
space is being transmitted. This decision is 
based on t he relative amplitudes of the outputs 
of the two channels. The bias level setting 
compensates for continuous unwanted signals 
in either channel, or in the case of AFSK for 
variations in the levels of mark and space tones 
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NOTE; 

1. DIODE : HOFFMAN HB-I 

2. TRANSISTORS 2N2374 (HIGH BETA PNP) 


Flft 4 

being transmitted. (This varies more widely 
than you would suspect, having these within 
25% is better than par for the course. > 

Fig. 4 gives the circuit of a typical transistor 
Schmitt trigger. The bigger level without the 
bias potentiometer is about —.8 volts, but with 
the variable bias this point may be varied over 
a ±10 volt range. Provision should be made in 
'he terminal unit to insure that the discrimina- 
tor output voltage range does not exceed this 
20 volt peak to peak range. I actual practice 
there is a small amount of hysterisis in the cir¬ 
cuit, the output Hips to the on condition when 
the input exceeds —.83 volts and turns off when 
the input falls below —.80 volts. This differ¬ 
ence of .03 volts is of no import when compared 
with the 20 volt range of the input from the 
discriminator. Compare this with the typical 
relay which has a 2:1 range between pull in 
and fall out. 

It should be noted that even if no explicit 
restoration technique is used in the terminal 
unit, you will get it in the printer as a result 
of the action of the armature of the selector 
magnet of the machine. This is the poorest of 
all techniques, adjustment will be critical, and 
the range of tlie machine will be very narrow. 
This function should be provided in the ter¬ 
minal unit, should have minimum hysterisis, 
and should have as wide a range of adjustment 
as possible. 

The next step, once you decide on the filter 
you want, would logically be to tune up the 
filter. But for those of you who don’t have 
counters available it might be best to turn your 
attention to some sort of frequency standard. 
If tuning up the filter is going to be a one shot 
affair the most reasonable procedure is to use 
the standard audio tones broadcast by WWV or 
one of the other standard frequency stations, 
along with an oscilloscope to give you the 
appropriate Lissajou patterns and after your 
audio signal generator has warmed up com¬ 
pletely calibrate it as accurately as possible in 
the 2000-22,:>0 and 2850-3100 cycle regions. 
For those who desire greater precision than 


this or plan to do an appreciable amount of 
work, either burrow from one of the local gang 
or build a standard for the common RTT\ 
frequencies. There are two types of standards 
in use, both of which do an admirable job. 
The first and most common— although not the 
easiest to build is the tuning fork standard. 
This uses a tuning fork as a resonant element 
and normally operates on a frequency of 425 
cycles. These are made with standard 435 cycle 
tuning forks which have been lowered to 425 
cycles either by loading the ends of the tynes 
with solder or by filing the crotch of the fork. 
There have Ireen a number of articles published 
on building these and they sen e admirably for 
tuning up filters and cheeking RT IT equip¬ 
ment. With an oscilloscope they give you 5:1 
and 7:1 1 Jssajou patterns with the standard 
2125 and 2975 frequencies. They are also 
handy for setting lire 850 cycle shift in FSK 
operation. The alternative approach is to build 
a crystal oscillator for 446.25 kc (there are 
standard surplus FT-241 crystal units that are 
approxiamtely this frequency and they may be 
easily brought to precise frequency by edge 
grinding the crystal). The oscillator is followed 
by two successive multivibrator dividers—the 
first dividing by 6 and the second dividing by 
5. Toe end result is a standard frequency of 
14,875 cycles. This, too, gives the 5:1 and 7:1 
Lissajou patterns with the standard frequen¬ 
cies. If you intend to do much RTTY work, 
they are handy gadgets to have about the 
shack. 

The next requirement is a voltage indicator, 
if you are using a counter or a well calibrated 
audio signal generator a good ac VTYM is all 
that is needed. If you are using one of the 
frequency standards an oscilloscope is highlv 
desirable since you can check amplitude and 
frequency at the same time. The basic set up is 
to teed the output oi the audio signal generator 
through an isolating resistor to the circuit under 
test, and in tum, through another isolating re- 



Here is a photo of a TV using two toroids in 
each section. 
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sistor feed the Y axis of the oscilloscope. (See 
Fig. 5). The two resistors should lie 1 megohm 
or higher. The standard signal generator should 
be fed to the X axis of the scope to permit ob¬ 
servation ol the Lissajou patterns for calibra¬ 
tion purposes. W ith this set up you tune the 
circuit for resonance (which is indicated by 
maximum amplitude) at the proper frequency 
(which is indicated by the Lissajour patterns). 

Tuning the circuits to resonance is naturally 
the basic process of varying L or C. With the 
usual 88 mhy toroids there is usually not much 
variation from one unit to the next—they seem 
to be wound to relatively tight tolerances. The 
easiest method by far is to have a large number 
of capacitors of approximately the correct value 
and just keep trying different ones until you 
find the right value. The typical spread on ca¬ 
pacitors is fairly wide and the selection process 
is fairly simple. A similar technique which re¬ 
quires fewer capacitors is to use two capacitors 
to get a given value—the .06 mfd that is needed 
to tune up (he 2125 cycle unit may be obtained 
from an .01 and an .06 in parallel, and reso¬ 
nance can be achieved from a relatively modest 
supply of each by successively trying various 
combinations ol the two. Of course, if a given 
capacitor falls slightly below the desired ca¬ 
pacitance a small capacitor can be added for 
precise resonance. If your stock of capacitors 
is small, the easiest adjustment is in the number 
of turns on the toroid. It is easy to add a lew 
turns or peel off a few to tune the circuit to 
resonance. 

A simple two toroid filter and approximate 
values were given in Fig. 2. There are two 
basic ways to attack this problem. I'he first, 
and most elegant, is to tune both L 1 C 1 and 
L 2 Cj to a frequency of 100 cycles < he., half 
the desired bandwidth of the filter) higher 
than the desired center frequency. In this case 
the frequencies would be 2225 cycles for the 
pair intended for the mark filter and 3075 
cycles for the pair intended for the space filter. 
If you have a 425 fork standard you will find 
it quite convenient to use a 21:4 Lissajou pat¬ 
tern, which gives you a frequency 425/4 or 
106 cycles high. On the space filter use a 29:4 
Lissajou. Then assemble the filter and try suc¬ 
cessive values of coupling capacitors—the cor¬ 
rect value will extend the pass band ol the filter 
to the desired limit on the lower side of the cen¬ 


ter frequency. The larger the value of coupling 
capacitor the wider the bandpass of the filter. 
For narrower filters, the pairs are initially tuned 
to frequencies closer to the center frequency 
and the coupling capacitors are not as large. 
An excellent approximation of the coupling ca¬ 
pacitor can he obtained by shunting a single 
LC circuit with the coupling capacitor—the 
circuit should then tune to the center frequency. 

The other method is to select the v alue of the 
coupling capacitor (C L . in the table) and tune 
each pair individually to the center frequency. 
Thus you will first resonate L 1 (Ci + C c ) to 
2125 cycles, then remove C c from this circuit 
and resonate L 2 (Cj+G c ) to 2125 cycles, and 
finally assemble the filter in the final circuit 
configuration. Ti his is easier than the first meth¬ 
od and only requires the use of the 2125 cycle 
reference frequency rather than shuttling back 
and forth between the two sides of the center 
frequency. This procedure should best be fol¬ 
lowed with the filter in place or at least with 
the operating load circuit connected since when 
it is actually i nstalled there will normally be 
added capacitance across at least the last of 
the two toroids. Merely shorting out the toroid 
not being tuned will place the coupling capaci¬ 
tor across the appropriate resonant circuit. 



FtO. 5 

You will quite probably find when you have 
finished the tuning that the pass band is not 
flat—this will depend on the loading of the 
filter. The response can be smoothed out by 
adding a resistor across the final toroid, Do not 
do this until it is installed in the operating cir¬ 
cuit, however, since this may prov ide sufficient 
loading. If you still have a double humped 
response add a resistance of whatever value is 
required to smooth out the response. This value 
of resistance will not be the same for both the 
mark and the space filters, since the loads will 
be approximately the same for the two while 
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their impedances vary by a factor of about 2:1. 

1 lie values given are for the standard 88 mhy 
units but if you have other toroids you can 
merely adjust the capacitance values by the 
appropriate ratios and use the same tuning 
procedures. If you have difierent inductance 
toroids you should use the larger inductances in 
t be 2125 cycle filter and t lie smaller inductances 
in the 2975 cycle filter. 

I be input to the filter is easily accomplished 
by winding turns on the toroids. Che output 
section preceding the filter should use a plate to 
voice coil or collector to voice coil transformer— 
the voice coil winding provides matching to the 
links wound on the toroids. The number of 
turns on the links are adjusted to give equal 
output from each of the two filters. This ad¬ 
justment, while not difficult, is important since 
the outputs of the two filters are so arranged 
ihat when there is an interfering signal or noise 
with equal amplitude in both channels the re¬ 
sultant outputs cancel. We found 9 turns on 
the 2125 filter and 5 turns on the 2975 filter 
gave these desired results, but you should 
check the performance before you consider the 
job complete. 



F 16 : 6 


freq, C, 
2125 .0074 

2975 .0025 


C e C, 
.0037 .0026 

.00125 .0009 


(Approx.) 

C 4 C n . e 
.002 .06 
.0007 .03 


Values for 85 cycle bandwidth, maximally linear 
phase response, using 88 mhy toroids 


The next step in order of effectiveness, and 
of complexity too, is the use of multisection, 
maximally lienear phase filters. 1 might com¬ 
ment though that getting set up to tune filters 
is the major chore, and the actual tuning is a 
relatively straight forward and not particularly 
time consuming task. These filters may be de¬ 
signed for as many sections as you wish, and 
for whatever bandwidth is desired. The one we 
built up used five toroids in each channel and 
the basic circuit is given in Fig. 6. The band¬ 
width chosen, 85 cycles, is compromise be¬ 
tween the requirements for optimum signal to 
noise ratio and interfence rejection capabilities, 
and the necessity of accommodating a moder¬ 
ate order of drift and not have hypercritical 
tuning requirements. The performance is ex¬ 
cellent, particularly u hen the going gets rough. 
The skirt selectivity is impressive indeed and 
in practice the tuning is not particularly diffi- 
cu’t. The tune up procedure is the same as that 
out'iued in the latter part of the discussion of 


the procedure for two section filters. Hie values 
of C 1( C 2 , C :i ,C 4 are not critical and are either 
ordinary 105 tolerance units or combinations of 
them. Mount and wire up the filter with the 
toroids and coupling capacitors in place. For 
a convenient mounting, ordinary terminal 
boards serve nicely with the terminal points 
providing mountings for the capacitors and the 
toroids mounted on alternate sides of the 
board. One note of caution on mounting tor¬ 
oids in general—don’t have them completely 
surrounded by metal—it is equivalent to a 
shorted turn and the performance (if you can 
discern any!) is very poor. To tune up the first 
section, short the second section and tune the 
first using the same set up described before— 
either by varying the capacitance or adjusting 
the turns on the toroid. When this is completed 
remove the short from the second section, short 
the first and the third section and proceed to 
tune up the second section. The successive sec¬ 
tions are then tuned up in precisely the same 
manner, always making sure that the short has 
been removed from the section you are tuning 
and that the two adjacent sections are shorted. 
For the final section, which when the filter is 
operating will be connected to additional load— 
it is best to tune this after the unit is connected 
to the terminal unit. The coupling is accom¬ 
plished in precisely the same way as before- 
in fact, you can try the same number of turns 
suggested before as a starting point. Although 
the values given here are for 88 mhy toroids, 
other values can be used by making the pro¬ 
portional changes in capacitance. This assumes 
that the Q of the toroids you use is not too far 
off from those of the 88 mhy units; the design 
of the linear phase shift filters is based on the 
Q of the toroids as well as the frequency and 
bandwidth of the filters. 

A further point to note is implicit in the tune 
up procedure. C„ has C, in parallel for reso¬ 
nance, C h has Cj and C 2 in parallel, and so on— 
hence the values of capacitance will not be the 
same for C., through C„. The actual values may 
readily be computed since you need .064 mfd 
to resonate 88 mhy at 2125 cps and .033 mfd 
to resonate 88 mhy at 2975 cps.'! hus the actual 
values will run under the approximate values 
given. This has the merit of rising different 
values for each capacitor—the probability of 
your having a quantity of identical value ca¬ 
pacitors is relatively small. Some mention 
should also be made for those few of you who 
will actually consult the references given on 
these filters. The standard design lists a resistor 
across L a to degrade the Q of this section for 
optimum phase performance. In actual prac¬ 
tice the loading by the input circuit t;.kes tare 
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A five section maximally linear phase filter. 

This does not use 88 mhy toroids but the tech¬ 
niques are identical and the L/C ratios are 
appropriately scaled. 

of this problem handily, but if there is any 
doubt as to whether you have enough turns on 
the input link—by all means err on the side of 
overcoupling. 

The filters were made on the terminal boards 
mentioned before, and after the filters were 
tuned they were both mounted beneath a 
5x10x3 chassis with 4 leads 10 inches long 
coming from each filter to an octal plug. By 
removing the regular two section filters (which 
were mounted in Vector (512 cans with octal 
bases) and plugging in the two octal plugs we 
are able to convert from the broad to the sharp 
filters in a matter of seconds. Since our ter¬ 
minal unit is built on a 5x10x3 chassis also, we 
merely place the t.u. on top of the filter and 
have a very compact unit. (See Photo). 

You will find the performance of this filter 
decidedly better than the simple two toroid 
filter. The passhand is adequate for good per¬ 
formance and the unit has high selectivity with¬ 
out the attendant ringing of other designs. If 
you use the conventional scope tuning indica¬ 
tor with the output of the mark channel to the 
horizontal plates of the scope, and Lie space 
channel to the vertical plates ol the scope, you 
will note that the lines are considerably sharper 
with this filter. In addition, since the passband 
is not fiat but is slightly peaked in the center 


(the 85 cycle bandwidth figure here specifies 
the width to the —3 db points) the tuning is 
actually easier in some respects since there is 
no ambiguity in the setting. However, don t 
throw away your old filters, there will he times 
when vou need them—particularly when the 
other station is using only a rough approxima¬ 
tion of 850 cycle shift. The ideal arrangement 
would be one in which you could merely 
switch from the two section to the five section 
filter—however, in actual practice we have 
found the plug-in technique quite adequate. 

We have mentioned short shift a number of 
times and vou might wonder why—if you can 
in any case build filters with bandwidths on 
mark and space, respectively, equal in width to 
those used on short shift signals—there should 
he any advantage in using short shift. I he most 
significant advantage in short shift is a result of 
the propagation characteristics of electromag¬ 
netic waves; the closer two frequencies are to 
one another, the smaller the probability of se¬ 
lective fading. Since the basic method of de¬ 
tecting the RTTY information is to make a deci¬ 
sion based on the relative signal in the two 
channels, it is desirable to have a minimum 
amount of selective fading. Another advantage 
for many is the possibility of supplementing 
the selectivity of the terminal unit with the 
more selective if filters which are found in the 
better ham receivers. A further advantage is 
the possibility, with 'he more compact signal 
that results, of avoiding certain types of inter¬ 
ference. 

An advantage of the plug-in technique used 
for the filters we have mentioned is that you 
can build up one extra section for short shifts. 
If vou have filters for 2125 and 2975 and are 
interested in short shift, say 170 eps, you have 
only to build a unit for 2295 cps and use it in 
conjunction with the 2125 cps unit for this 
short shift work. In addition you may also want 
to build a unit for 425 cps shift for copying a 
number of the commercial stations using that 
shift. 

The first filter is the hard one—once you’ve 
gone through the procedure the rest are easy 
and the returns in terms of actual on-the-air 
performance are impressive. If more attention 
is turned to putting together a satisfactory ter¬ 
minal unit with adequate filters you will get 
much more effective and much more enjoyable 
RT 1 V operation. 

For the adventurous—and for those who don’t 
like graphs, mathematics, and such, I have 
included Figs. 7, 8 and 9. These give design 
data for 3, 4 and 5 section maximally linear 
phase shift filters, with a choice of bandwidths 
which you can use according to your receiver 
stability and personal tastes and inclinations. 
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I suspect il will save a number of inquiries and 
make life a little easier for those who want to 
strike off on their own, 1 might comment that 
one of the reasons both the maximally linear 
phase shift filters and the Chebyshev filters 
were not more w idely used before was the 
mathematics involved. More recently tables 
have been complied which make the procedures 
far easier and in addition, the advent of elec¬ 
tronic computers that make formerly impossible 
tasks mereh the subject of a modest amount of 
machine time have changed these from the 
realm of interesting theoretical possibilities or 
the objects of arduous cut and try procedures 
into relatively common everyday items. 

.|F * # 



FIG, 7 


Width 

Freq. 

c, 

c» 

C.. c 

60 

2125 

.0027 

.0014 

.06 

60 

2975 

.00082 

.00048 

.03 

85 

2125 

.0043 

.0021 

.06 

85 

2975 

.0014 

.0008 

.03 

120 

2125 

.0062 

.003 

.06 

120 

2975 

.0021 

.001 i 

.03 



FIG * B 


Width 

Freq. 

c t 

C* 

Cs 

c„. d 

60 

2125 

.0038 

.0020 

.0014 

.06 

60 

2975 

.0011 

.00064 

.0005 

.03 

85 

2125 

.0058 

.0029 

.0020 

.06 

85 

2975 

.00195 

.0010 

.0007 

.03 

120 

2125 

.0087 

.0042 

.0029 

.06 

120 

2975 

.0029 

.0015 

.00105 

.03 



FIG 9 


Width 

Freq. 

c, 

c 2 

Ca 

C, 

C*-* 

60 

2125 

.0049 

.0024 

.0018 

.0014 

.06 

60 

2975 

.0015 

.0008 

.0006 

.0005 

.03 

85 

2125 

.0074 

.0037 

.0026 

.002 

.06 

85 

2975 

.0025 

.00125 

.0009 

.0007 

.03 

120 

2125 

.0113 

.0055 

.0038 

.0029 

.06 

120 

2975 

.0039 

.0019 

.0014 

.0010 

.03 


. . . W3TUZ 


CLUB SUBSCRIPTIONS: $3.00 per year in 
groups of five or more subscriptions at one time. 



MORE MICROPHONE 
THAN YOU'VE EVER 
HAD BEFORE!! 



NOW MATCH YOUR MIKE 
TO YOUR NEEDS 
INCREASE RANGE, 
MODULATION AND 
AUDIO QUALITY 




Mark I "BIG MIKE" Microphone: 

Net, complete with Transistor 
Amplifier, Cable, Clip and 
Battery Compartment (less batteries) 




• MORE THAN -39 DB OUTPUT! 

• VARIABLE OUTPUT CONTROL! 

• VARIABLE TONE CONTROL! 

• MINIATURE TRANSISTOR AMPLIFIER! 

• RUGGED, FUNCTIONAL DESIGN! 

• SQUEEZE-TO-TALK SWITCH! 


Order from your distributor, 
dealer orr 



NOVEMBER 1962 


45 















































































Premium Tube Replacement Guide 


T HERE is a seemingly endless series of 
“four digit” tube types designed as “pre¬ 
mium.” “reliable-ized” and “rugged-ized” re¬ 
placements for the more common types. The 
listing presented here is compiled from many 
sources and is designed for the amateur. That 
is, it is a “one way” list showing which of the 
more common lubes will plug into those “four 
digit” holes in surplus equipment and pointing 
out the more obvious uses for the “four digit” 


Roy Pafenbera W4WKM 

lubes that are flooding the surplus market. 

\ I though care has been taken in the prepa¬ 
ration of this listing, much of the source ma¬ 
terial could not be verified from available 
references. Also, caution must be exercised in 
using the list. Minor differences, both electrical 
and mechanical, exist between many of the 
types listed. Therefore, in critical applica¬ 
tions, any substitution should be made on a 
“try and see 


Preminrn Tube Prototype 

1201.7E5 

1221.6C6 

1267.OA4G 

1291.3B7 

1293 .1LJE3 

1294 ..1R4 

1299.3D6 

1603..6C6 

1609.6J7 

1612 ..6L7 

1613 .6F6 

1614 .6L6 

1620 .....6L7 

1621 ...6F6 

1622 .6L6 

1629.6E5 

(1629 is 12.6 volt filament 
version of 6E5) 

1631 .6L6 

(1631 is 12.6 volt filament 
version of 6L6) 

1632 .12L6GT 

1634 .12SC7 

1635 .6N7 

(6N7 filament current is 
33% higher and plate load 
resistance is 33% lower) 

1644.12L8GT 

1852 ... 6AC7 

1853 ...6AB7 

5591.6AK5 

(6AK5 filament current is 
16.6% higher) 

5602.12AT7 

5608... 6AK5 

5651.OA3 

5654.6AK5 

5659 .12A6 

5660 .12C8 

(12C8 transconductance 
and screen voltage rating 
are 25% higher) 

5661 ...12SK7 

5670.2C51 

(2C51 filament current 
rating is 14% lower) 

5679....7A6 

(5679 has added filament 
center tap) 

5691..6SL7 


(5691 has .6 A heater and 
plate dissipation rating is 
slightly less) 


6SN7 

(5692 plate dissipation rat¬ 
ing is 30% less) 

5693 .6SJ7 

5694 .6N7 

(5694 has separate cath¬ 
ode connections) & 

5719..6AD4 

(6AD4 transconductance 
is 17% higher and grid 
to plate capacitance is 
12% lower) 


5721....6AU6 

5725 ..6AS6 

5726 .6AL5 

5727 ...2D21 

5731 ...955 

5732 .6K7 

5749. ...6BA6 

5750....6BE6 

5751..12AX7 


(12AX7 filament current 
rating is 14% lower, 
transconductance is 33% 

higher and amplification 
factor is 43% higher) 

5755.. ..6SU7 

5764 .2C37 

5765 .2C37 

(Electrode rings differ) 

5766 ..2C37 

(Electrode rings differ) 

5767 .2C37 

(Electrode rings differ) 

5784..... 6AS6 

5812...2E30 

5814.... 12AU7 

(5814 has 16% higher fila¬ 
ment current rating) 

5824.25B6G 

5838.6X5GT 

5844.6J6 

(5844 has 33% lower fila¬ 
ment current rating, 26% 
lower amplification factor 
and 30% lower transcnn- 
ductance) 


5852.6X5GT 

5871... 6V6GT 

5873.12AU7 

5881. 6L6WGB 

5910.1T4 


(1T4 plate and screen rat¬ 
ings are 18% lower) 


basis. 

5915.6BE6 

5920.6J6 

(5920 is %" longer, has 
10% lower heater current 
rating and 34% lower am¬ 
plification factor) 

5930 ..2A3 

(5930 has .3" greater base 
diameter) 

5931 .5U4G 

5932 ...6L6GA 

5933 .807 

(5933 has .3" greater base 
diameter) 

5961.6SA7 

5964.6J6 

(5964 has 14% higher 
transconductance and 
20% lower output ca¬ 
pacity) 

5977...6K4 

5992 . 6V6GT 

(6V6GT filament current 
rating is 25% lower) 

5993 .....6X4 

6005 .6AQ5 

6006 .. 6SG7 

6021....6BF7 

(6BF7 is longer and 
has lower transconduct¬ 
ance) 

6028.6AK5 

(20 volt heater version of 
6AK5) 

6042.6SN7 

6045 ...6J6 

6046 .25L6GT 

6057 .12AX7 

6058 ..6AL5 

(6058 is %" longer and has 
27% higher voltage rat¬ 
ings) 

6059. .6BR7 

6060. ...12AT7 

(12AT 7 interelectrode ca¬ 
pacitance is higher) 

6061..6BW6 

6063 .6X4 

6064 ..6AM6 

6065 ... 6BH6 

(6065 has 33% greater 
heater current rating and 
half the Gm of 6BH6) 

6066 .. 6AT6 


5692 
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BUY THE FINEST TOWER MADE - BUY TRI-EX! 

THERE IS A TRI-EX TOWER TO FIT 
YOUR ANTENNA REQUIREMENTS 


GUY SAFELY-FROM TH 


AND REMEMBER — 

A GUYED TOWER WILL CARRY THE REALLY BIG ANTENNAS, 


Now you con ovoid the 
hazard of raising — then 
guying an antenna tower. 
With TRI-EX guy-as-you-go 
towers, you guy-off one 
section at a time, from the 
bottom-up f as the lower is 
raised* Here is how it 
works: first, off sections but 
the bottom section (which is 
guyed before you start} are 
raised nested together* The 
second section is then 
guyed off and the rest are 
raised nested, etc* unfit the 
lower is aft the way up* 
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*'■ ,y 
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1 1 
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SEND FOR THE NEW 
TRI-EX ANTENNA TOWER 
SELECTOR CHART 


TRI-EX TOWER CORPORATION / 127 EAST INYO STREET / TULARE / CALIFORNIA / MU 6-3411 


(Maximum rating of 
6AT6 is 22% lower) 

6067..12AU7 

6072.12AY7 

(12AY7 heater current is 
14% lower and interelec¬ 
trode capacitance is 6% 
lower) 

6073...OA2 

6074.OB2 

6080.6AS7G 

6082.6AS7G 

(6082 is 26.5 volt heater 
version of 6AS7G) 

6085.12AU7 

(6085 has 100% higher 
heater current, 80% high¬ 
er transconductance and 
77% higher amplification 
factor) 

6087..5Y3GT 

6094 ..6AQ5 

6095 .6AQ5 

6096 .6AK5 

6097 ..6AL5 

6098 .6AR6 

6099 .6J6 

(6099 has balanced plate 
currents) 

6100. .....6C4 

(6100 is %" higher and 
has 25% higher interelee- 
trode capacitance) 

6101. ......6J6 

6106...5Y3GT 

6113.6SL.7GT 

6118...6Q7 


6132. 6CH6 

6134.6AC7 

6135. .6C4 

(6135 has higher heater 
current) 

6136. .6AU6 

6137.6SK7 

6145.7AD7 

(7AD7 plate voltage rat¬ 
ing is 100% higher and 
transconductance is 5% 
lower) 

6169.. .7F8 

6180.6SN7 

6185 ...2C51 

6186 . ..6AG5 

6187 ...6AS6 

6188 ...6SU7 

6189 .12AU7 

6197.6CL6 

6201 .12AT7 

(6201 amplification factor 
is 10% higher) 

6202 .6X4 

(6X4 has 40% higher out¬ 
put rating) 

6215. 1B3GT 

6265.6BH6 

(6BH6 heater current is 
14% lower and plate re¬ 
sistance is 40% higher) 

6268..4C35 

6277..3B28 

6279......5C22 

6288..816 

6336.6AS7G 

(6336 has 230% greater 


plate dissipation and 160% 
greater Gm) 

6355.6AF6 

6384 .6AR6 

6385 .2C51 

6485.6AH6 

6626 .O A2 

6627 .OB2 

6660 .6BA6 

(6660 is longer) 

6661 ..6BH6 

6662. ..6BJ6 

6663..GALS 

6667.6CL6 

6669.....6AQ5 

6678..6U8 

6679 ..12ATT 

(6679 has 10% greater 
amplification factor) 

6680 .12AU7 

6681 .12AX7 

6830 ..OA2 

6831 .OB2 

6922.6BQ7 

6BK7 

(Reliable substitute but 
not directly interchange¬ 
able) 

7000....6J7 

7184.6V6 

7193.2C22 

7700.6C6 

7752...6AS6 

7755.6AJ5 

7758.,GAR6 

8016..1B3GT 

. . . W4WKM 
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*At 40 Feet 

USING A TRUBAND 
10-15-20 METER BEAM 

Assembled Weigh 4 —20 lbs* 

Wind Surface Area—4.9 sq* ft* 
Wind Load—86 lbs* 

Maximum Element Length—26'8 i# 
Boom Length—12' 

Turning Radius—14*9' 

OR 

148 MPH 

with your Tri-Bander at 25' 


WORLD'S 

FINEST 


I _ 








dm 


COMMUNICATION 

J 

TOWERS , 

* 


■m 


♦Certified by Reg* Prof. Eng* 


i • 


Model 40-1 
F. O. 8. 

WITH HEAD MOUNT PLANT 

BRACKET MTS. KIT $9.50 


Tilts over on a heavy base 
plate for access to motor 
and array. 

Horizontal bracing through¬ 
out. 


/ 






Available from your local 
distributor, or direct from 
manufacturer* 


SUPREME 
ELECTRONICS 

INC. 

FRONT & MAIN STS 
UPLAND, PENNA. 


Mike 

Versatility 

Would you like to be able to use either a 
carbon or a crystal mike in the same speech 
amplifier? This might come in very handy in 
equipment used in both mobile and fixed serv ¬ 
ice. The secret of this versatile operation lies 
in the cathode follow er configuration. For car¬ 
bon mike service the control grid is grounded 
and the mike lies between cathode and 
ground, in crystal mike operation the cathode 
is grounded and the grind is operated in the 
standard manner. 

There are several methods of accomplish¬ 
ing the switching required to bring about this 
small miracle, the simplest of which is shown 
in Fig. 1. This circuit employs two closed 
circuit phone jacks, one in the cathode aid 
one in the grid. For operation, either a carbon 
mike is plugged in the cathode jack, or a 
crystal mike in the grid jack. This circuit is 
most useful in homebrew equipment where 
I here is no shortage of panel space. Fig. 2 is 
slightly more sophisticated; here a single three 
circuit jack is used, with switching done in 
the plug. This circuit is of advantage where 
space is at a premium. 

Both circuits have been used in assorted 
speech amplifiers with a great deal of success. 

. , . WA2AKT 


TO 



Jl* 4 2 ~ NORMALLY CLOSED PHONE JACKS CIRCUIT 

FIG I 



TO 

NEXT 

STAGE 
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• Using The McCoy 32B1 Silver Sentinel Crystal Filter 

• 75 Watts PEP Input, 6146 Final 


USB - LSB - CW - AM Operation with Carrier injection 
7360 Balanced Modulator 

Unwanted Side Band Suppression better than 40 db. 
Carrier Suppression better than 50 db. 

Size —Width 12' Height 6Vi" Depth 7V 2 " Weight 714 lbs. 


Model SSB-6 
Wired & Tested 


$ 199 50 


Model SSB-6 Kit 


*159 


so 


For additional information, write: 



v) rente 


FRONT AND MAIN STS. 


NOVEMBER 1962 



ectronicS, ~3nc. 


UPLAND, PA 


r 





















































































and likes it 


Leonard Tarriuloni:, WIMEL 


EIGHTY DOLLARS, ninety watts, 
phone and CW. Those are the tilings that make 
the new Lafavette Starflite KT-390 transmitter 
a really desirable piece of gear for the ham- 
shack. While looking over the specifications, I 
wondered how Lafayette could get so much 
into such a small package for such a small 
price. Well, this transmitter comes as a kit. so 
you supply most of the labor, and cut 
most of the cost. The whole thing measures 
only 13 x 12 x 6h inches, and is very attractive 
in its two-tone steel cabinet. Size, cost, arid 
performance make it even more attractive for 
the beginning ham who has to watch his 
cabbage. 

There are 266 steps to final assembly, and 
since the instruction manual is liberalIv salted 

m 

with diagrams, the job is foolproof (almost). 

The circuit is simple enough for what it 
does. It consists of an oscillator that acts as a 
buffer stage with vfo operation, a driver, a 
modulator, anti a 6146 final. A low-pass filler 
is built into the back of the cabinet, and the 
shielding of the entire rig is pretty thorough. 
This should help out the ham who lives in a 
forest of TV antennas (and who doesn’t nowa¬ 
days?) . 

A schematic of the Starflite is shown in Fig. 
1. The 6CL6 (VI) functions as a modified 
Pierce oscillator with crystal control. When 
vfo operation is desired, the vfo is plugged 
into the appropriate jack, and the 6Ci ,6 then 
functions as a buffer stage between vfo and 
driver. 


The driver tube (V2, another 6CL6) oper¬ 
ates as a class C amplifier. The plate circuit 
of this stage is tuned by the “DRIVE-TUNE” 
variable capacitor, and the coil Ls (or sec¬ 
tions of the coil that are selected by the band 
switch). The entire stage operates straight 
through on 80 and 40 meters, (mictions as a 
doubler on 20, a tripler on 15, and as a 
quadrupler on 10. The drive level control (pot 
R5) controls the screen voltage of the driver, 
and therefore controls the output that is fed 
to the grid of the final. 

A 6146, complete with parasitic suppressor, 
is used in the final, and operates straight 
through on all bands as a shunt-fed, neutral¬ 
ized amplifier. The tank circuit is made up 
of C20 (the final tuning capacitor), L« (or 
sections of it that are selected by the band 
switch), and variable capacitor C22 (final 
loading). 1'his final loading capacitor consists 
of three 45* * minfd capacitors in parallel, so 
that there is no need to switch fixed capacities 
in and ont when band changing. A 69 mmfd 
disk ceramic was added to the tank coil to 
maintain a good L-C ratio on 80 meters. The 
whole tiling is a pi network output, so any 
of the regular dipoles and antennas having 
50 to 75 ohm impedance should work out well. 

A metering switch is located just below the 
modern horizontal meter on the front panel. 
In the "GRID position, the meter reads the 
voltage developed across a 620 ohm resistor 
in the final, and in effect measures the current 
passing through the resistor. In the “PLATE’ 
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position, the meter reads voltage that’s devel¬ 
oped across R.13 on the cathode of the 6146, 
and as before, the effect of measuring current 
is achieved, Although cathode current is actu¬ 
ally a combination of grid, screen and plate 
current, the readings may be taken as actual 
plate current. The error caused by the addi¬ 
tion of grid and screen current is very small, 
and on the legal side. 

The Starflite uses carrier-controlled modu¬ 
lation. and judging by some oo-the-air-reports 
that I’ve gotten, there seems to be a lot oi 
misunderstanding about this sort of modula¬ 
tion in general. The 2 triode sections ot a 
12AX7 {Y4) act as a regular resistance 
coupled audio amplifier. The output of the 
second triode section is coupled to the first 
half of the modulator tube through ( 28. The 
modulator tube is a 6DE7 (V5) that contains 
two dissimilar triodes, one with a power rating 
of 1,5 watts, and the other with a rating of 7 
watts. The output of the low power triode is 
directly coupled to the grid of the higher 
powered triode which actually functions as 
the modulator. Bias voltage on the 6DE7 is 
arranged so that conduction is low when 
there’s no audio input signal. This lowers the 
screen voltage of the 6146, and naturally when 
the screen voltage goes down, so does the plate 
voltage and output. An audio input signal 
that's caused when someone speaks into the 
mike reduces resistance in the modulator sec¬ 


tion, and raises tire screen voltage of the final. 
Naturally, this jacks up your plate current 
and output, giving you carrier-con trolled 
modulation. 

Grid block keying is used in the Star Hite. 

and a good thing too! This method of keying 

gives the least trouble as far as clicks and 

things like that go. Grid block keying in the 

Starflite is accomplished like this: with an 

open key, a high bias voltage is fed into the 

grids of tubes VI, \ 2, and V3. This high bias 

voltage cuts off these tubes and eliminates 

any output. In the key down position, R8 is 

shorted, and this cuts out the high bias to 

VI, and \ 2. It leaves a small amount of bias 

on the final (V3 < to protect it in case the drive 

is suddenlv removed. The values of R8 and 

<0 

C2 were chosen by the Lafayette people to 
give the most desirable C\V waveform. 

Lafayette is using a unique pow er supply tor 
this transmitter in that it uses four silicon 
diodes in a voltage doubler circuit. These di¬ 
odes are more efficient than their tube coun¬ 
terparts because they use no filament power, 
and voltage drop is much less. Filtering is 
accomplished through a capacitor input filter 
that is made up of R28, R29, and C34, 35, 
and 36. Of course there is an accessory socket 
that provides the necessary voltages for con¬ 
venience in operating vfo, C\V monitor, etc. 

On the air tests proved this little transmitter 
to be extremely satis factory (satisfactory 



*4 

-VW 
* ’* 


fisa uf) 


IK ** 


SCHEMATIC DIAGRAM 


NOVEMBER 1962 


51 

















































































































































































































enough so that the writer had a short fist-fight 
with the editor when the latter decreed that 
the Starfiight had to be sent back to Lafayette 
after testing). Operation on SO, 40, 20, and 15 
meters was good, hut a little critical tuning 
on 10 was necessary to keep a good quality 
signal going out. 

All in all, this rig turned out to be quite 


a surprise, and just a hair short ol fantastic 
for the price tag. It makes a sweet rig for the 
Novice who will get his general class license 
ami won’t be able to afford a new rig. it makes 
a swell rig for the ham who’ll want to keep it 
around as a standby rig, or who’ll use it por¬ 
table on Field Day or vacation. 

. .. WIMEL 



Harvey Pierce W0OPA 
5372 E. Bald Eagle Blvd. 

White Bear Late 10, Minnesota 


T HE “Simplescope’* was conceived as the 
simplest form of an oscilloscope that 
would give adequate service as a phone moni¬ 
tor. But it was too simple for some ambitious 
builders who wanted to complicate it by add¬ 
ing various features they felt a scope should 
have. Of all the ideas for improvement, a feu 
had merit. Here is how you can “Complicate 
the Simplescope" to get the “LARGE Econ¬ 
omy Size.” 

The complications are the use of a 3-inch 
CRT, the use of the scope to monitor received 
signals, the addition of a pilot light, and spot 
centering. All were tested for simplicity and 
economy, and the Simplescope Mark II, 
shown in the pictures was built. The original 
circuit was merely added to, so those of you 
who built the original Simplescope can add 
one or more of these changes without too 
much trouble. 

The 3-inch CRT change required some re¬ 
searching. Surplus catalogues and flyers were 
consulted, handbooks and spec sheets studied, 
and comparisons made. Nearly every big sur¬ 
plus house had SBPI’s for $1.95. Of the 3- 
inch CRT’s available, the 3BP1 and the 3GP1 
were the most suitable for the Simplescope, as 
they took the lowest voltages. The 3AP1 was 
ruled out only because it required a 2.5 volt 
heater supply. 

A 3BP1 was purchased and work was be¬ 
gun. At first the original circuit was tried and 
the 3BP1 given a trial run. More than the 
600 volts from the quadrupler was needed to 
get good focus and good brilliance, so a second 
power transformer with a voltage doubler cir- 

•See the Sept,, 1961, 73 Magazine, 


Quit was added and connected in series. With 
about 900 volts pushing the electrons, the 
3BP1 worked fine, l ocus w as good, brilliance 
good, and deflection sensitivity good. Scope 
design is a compromise between brilliance and 
sharp focus on one band and deflection sensi¬ 
tivity on the other. This one is no exception. 
The 2API and 3AP1 should have at least 500 
volts, the 3BP1 and 3GP1 at least 850. 

If the Simplescope is to be used to monitor 
the received signals, it must have a vertical 
amplifier with certain features. The amplifier 
should be broad-band, at least up to 500 kc, 
or even 2 me, so it could be used with all 
common receiver ifs, and have an output of 
at least 75 volts peak-to-peak. It should also 
have relatively high voltage gain. Reading the 
RCA Receiving Tube Manual revealed that 
the 6CL6 and its bigger brother the 6AG7 



The "Large Economy Sire" Simplescope. Handle 
is mounted toward the rear for proper balance. 
Note NE2 pilot light below knobs on front. 
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were both capable of 130 volts output in a 
broadband video amplifier up to 4 me. The 
voltage gain was a shade over 40, so that a 
bit over 1 volt would be enough input for a 
good clear pattern on the scope. 

Heater and plate ratings lor these tubes 
were a trille high for the additional power 
transformer added to the original Simplescope 
power supply circuit to build up the voltage 
to 900 volts for the 3BP1 CRT, but no trouble 
was experienced in using this transformer to 
supply the amplifier. The amplifier and added 
power suppl) circuit are shown in Fig. 1 add¬ 
ed to the original Simplescope circuit of my 
previous article. Points of attachment are 
marked with an X,” and other added parts 
marked by a °. 

Switching is now done by a 4-pole, 4-posi¬ 
tion switch to give an added position to turn 
on the amplifier and the high voltage for 
monitoring received signals. From long expe¬ 
rience in using ’scopes, 1 felt there was no 
need for continuous receiver monitoring, so 
this provision was made for turning the ampli¬ 
fier off. The life of the CRT phosphor is ex¬ 
tended this wav, and the overload on the 
added transformer reduced. 

Switching of the vertical deflection plate 
from the transmitter to the amplifier was 
avoided by coupling it to the “ANT” jack by 
a 22 mmfd mica capacitor. This value gives 
adequate coupling at 4 me, vet a minimum 
of bypassing at a 455 kc if frequency from 
the amplifier. Switching would be better, but 
complicated, as the switch would have to be 
at the rear, otherwise the long leads to a 
front panel switch would bypass more rf than 
the 22 mmfd capacitor does. As an added 
bonus, this circuit will monitor both trans¬ 
mitted and received signals during a QSO 
without added relays or switclung when the 
“USE” switch is in the “RCV” position. 

The amplifier can be built as a separate unit 
if you wish, to use with an already constructed 
Simplescope. With its own power supply it 
can be permanently connected to your receiver 
and its output plugged into the rf jack of the 
Simplescope as needed. The original Simple¬ 
scope circuit must be changed for use with 
this amplifier by the addition of a 15 K J*-watt 
resistor between the rf choke and ground at 
the rf jack. This will not change the original 
operation of the scope in any way. 

1’he addition of a pilot proved easy and 
cheap. It can he added to any Simplescope. 
A rubber grommet, an XE2 neon bulb and a 
180 K K-watt resistor are all the parts needed. 
The grommet should have a hole that fits the 
NE2 snugly, and is mounted on the front panel 
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Rear terrcvnals and transformer mounting, 

The “'RCVR' 1 phono Jack is at center, bottom, 
hidden by the transformer, for short lead to 
the amplifi er. 

as convenient. The NE2 is pushed half way 
thru, wire leads inside. Ground one of the 
wires to ihe case. Connect one lead of the 
180 K resistor to the lug of the “USE" switch 
that goes to the power transformer. The other 
resistor lead connects to the unused lead of 


the NE2. Use insulating sleeving to avoid 
shorts. 

Connected this way, the neon light shows 
three things. If everything is hooked up right 
to the ’scope, it acts as a pilot light, indicating 
if the power is off or on. If the scope is not 
grounded it will not light at all, or very dimly. 
Lastly, if the ac cord is plugged in wrong 
it will light when the switch is off. 

The spot centering problem seemed to he 
due to the magnetic field of the earth, and the 
spot was always left of center, no matter 
which way the tube was rotated. With the 
deflection plates connected in Fig. 1, and the 
locating guide slot of the socket on the bot¬ 
tom, two resistors and a bypass capacitor add¬ 
ed to the circuit will pull the spot over near 
the center. The bottom or ground end of the 
width control is bypassed to ground by a 
,1 mfd capacitor, and connected to the —300 
volt tap on the power supply thru a 10 
megohm / 2 -watt resistor. Various resistors of 
up to Da megohms are tried in parallel with 
the .1 mfd capacitor until one is found that 
centers the spot, and then this resistor is 



SWITCH 


flCVR 


4TOK 


135 V 

35MA 


20/450 20/4 


ADDED PWR SUPPLY 


20/450 


470K 

IW 


250 

TO 

300V 


470K 
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470K 
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100 * 
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470K 
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VERT AMF INSIDE DASHED LINE 


025 TO -900V 


NOTES 

It SW 1 , 2 , 3,4 -USE M 
SWITCH, 4 - POLE, 

4 - POSITIONS. 

2 ALL CAPACITORS 60OV 
RESISTORS 1/2 W t EXCEPT 
AS NOTED 
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1- OFF 

2 - ENV 

3- TR 

4- RCVR 
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300V 
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Corrections: eliminate connection to position one on SW4—change "X to Y" at transformer heater winding. 
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soldered in place. This is much cheaper and 
simpler than putting in a control. 

No vertical centering was attempted be¬ 
cause the vertical position of the spot was not 
far enough from center to matter. 

The pictures show the general construction 
of the i .urge Economy Size Simplescope.” 
Tht 1 vertical amplifier is mounted on a 4 x 4 
inch subchassis, and uses two 8.2 K 2-watt 
resistors in parallel to make up the required 
3.9 K 4-watt plate resistor called for by RCA. 
Also, the screen resistor is two 47 K 1-watt 
resistors in parallel to get the 24 K 2-watt 
value required. Power transformers are mount¬ 
ed on the outside rear to prevent distortion 
of the spot by their ac magnetic field. Rf leads 
are as direct and short as possible, and away 
from the chassis to avoid losses. No other pre¬ 
cautions (outside of the usual care, in insulat¬ 
ing high voltage leads) are necessary. 

Tile Large Economy Size Simplescope was 
built in a Premier Minibox, 12 x 7 x 4 inch 
size, and cost me, (except for bolts, nuts, wire, 
handle, and knobs, which came from my junk 
box) just $1.3.85. Many items came from kits 
and only the Minibox was purchased at what 
might be called the standard price, and was 
tlie most expensive item, at $3.17. The two 
power transformers are $1.35 each (Cat. 
#T-173 from Olson Electronics). The silicon 
diodes costs 3B< each (#T20O, from TAB, 
New York). The three potentiometers used 
should be linear taper if you must be par¬ 
ticular, but it really isn’t too important. The 
rubber tubing used as a grommet around the 
CRT opening is a section of an old Stethescope 
tube donated by a doctor friend. 

Installation of this version is the same as for 
the earlier Simplescope, except for a connec¬ 
tion to your receiver. Enough rf from the 
transmitter is led into the “ANT” jack to 
produce a satisfuctor) pattern and enough 
audio from the modulator is fed into the 
“AUDIO" connectors to give a good Trape- 
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K81FI has come up 
with a booklet on 
"'Simplified Moth for 
the Hamshack" that 
you mustn't miss. This 
booklet presents the 
simplest ond most un¬ 
derstandable explana¬ 
tion of the math that 
we need for ham radio 
work that we have 
ever seen. It cavers 
with utter simplicity 
Ohm's Law, squares, 
roots, powers, frequen¬ 
cy VS meters, L/C, 
logs, etc. It even in¬ 
troduces you to the 
slide rule. This will be 
one of the best in¬ 
vestments you've ever 
made, 50# 
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Interior view, showing method of mounting 
the 3BPI, 'Saddles' are wood, straps of thin 
(-015") aluminum. Insulation board holds sad¬ 
dles, quadrupler supply, and ‘Focus" and 
'Brilliance'’ controls, Is mounted ^4 awav fr^«* 
metal easn. 

zoid. I he best method of getting rf from the 
transmitter is by coupling thru a small capaci¬ 
tor to the coax output connector. The si/e of 
this capacitor depends on several factors, and 
cannot be specified. Start at a couple of mmfd 
and increase as needed. If you have really 
wild SWR’s on your antennas, it may have 
to be a variable. 

The audio must come from the actual modu¬ 
lated voltage, regardless of the type of modu¬ 
lation used. It should be at least 25 v mis, or 
SO v peak-to-poak for a good pattern. In AM 
rigs, add one, 1-megohm, 1-watt resistor in 
series (inside the transmitter) with the audio 
! ead for every 250 volts of modulated voltage 
over 250 v. In some SSB and DSB rigs the 
available audio may be insufficient. If so, a 
hi-fi audio transformer may he tried to step 
up the voltage, but there is a possibility that 
ph ase shifts might distort the pattern. 

Connecting to the receiver is more compli¬ 
cated. First locate the plate terminal of the 
last if amplifier (the one that feeds the de¬ 
tector) and the lead from it to tiie last if 
transformer. The connection is made to the 
transformer plate terminal if it has one. other¬ 
wise the tithe socket plate terminal is used. 
The scope is coupled to this terminal thru a 
small capacitor. The size of this capacitor can¬ 
not be predicted precisely, but should not 
need to be over 75 mmfd to give a good pat¬ 
tern with an S9 signal. Start with a few mmfd 
and increase the value until you get a read¬ 
able pattern from a moderately strong signal. 

Use low-capacity shielded wire inside the 
receiver for this connection to prevent pos¬ 
sible if feedback and oscillation. Keep all 
leads short, and don't forget there is pfatS! 
voltage on that if tube! Every time the cou¬ 


pling capacitor is changed peak up only the 
input (plate) side of the detector // trans¬ 
former for maximum pattern height on the 
’scope, using a steady signal or a signal gen¬ 
erator. The wire to the scope should have as 
little capacity to ground as possible. Be sure 
the scop© is grounded to both transmitter and 
receiver. 

The 8CL6 amplifier needs about 2 volts of 
rf on its grid for the maximum, and Ji volt 
for the minimum, useable pattern. 

Remember, the oscilloscope is very sus¬ 
ceptible to stray magnetic fields, so for the 
cleanest patterns do not place it near any 
magnetic dev ices such as transformers, relays, 
clocks, motors, or even solder guns! For prac¬ 
tical purposes all transformers should be at 
least 6 incites away, relays, clocks, and motors 
a foot or more. 

The “SWITCH" terminals should he con¬ 
nected to switch or relay contacts that close 
when the transmitter goes on the air. While 
these terminals are shorted when the use 
switch is in the “RCV position, spot switch¬ 
ing is required in the other two positions to 
avoid “burning" the CRT phosphor. 

'here is little need for a vertical gain con¬ 
trol. The weaker received signals have so 
much “grass” on them from QRN and QRM 
that more gain wouldn’t help, and the strong 
signals can always be reduced by the receivers 
rf/// gain control. The transmitter always 
puts out the same power and about the same 
rf voltage into any reasonably “flat” coax line. 

With the “USE" switch turned to the 
"ENV” position, the ’scope is turned on, and 
shows the envelope type pattern on transmit¬ 
ting. The “TR" position gives a trapezoid pat¬ 
tern on AM when transmitting, or a bow-tie 
pattern on SSB. The *RC\ ' position turns on 
the vertical amplifier, and the ’scope shows 



Underneath view, showing amplifier layout. Tie 
point strip (center) holds voltage-doubler sup¬ 
ply connections and parts. Each electrolytic can 
contains two 2Gmfd 450 volt electrolytics, with 
separate positive and negative leads. Upper 
can Is used for the doubler circuit. 
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the envelope type pattern on both transmitted 
signal and the received signal, without further 
switching. 

The first two positions are necessary to 
monitor your transmitted phone signals prop¬ 
erly and monitoring by 'scope of received 
signals is not needed 95* of the time. Once 
you have checked a guy’s modulation and 
told him about it, and perhaps checked again 
as he adjusted his gain, there’s not much use 
in watching any more. So switch back to 
'TR or “ENV” so you can keep your own 
modulation right up there anti conserve the 
CRT phosphor while receiving. 

The envelope pal tern of the received signal 
is not always a true presentation of the trans¬ 
mitted signal due to (he limitations of the re¬ 
ceiver and the propagation path. The receiver 
bandwidth affects the apparent modulation 
of the higher frequency sidebands, and the 
truest pattern is shown with the greatest band¬ 
width. Yet even with an 8 kc bandwidth it 
could be possible lor the signal to be over¬ 
modulated by a 10 kc parasitic the receiver 
wouldn’t show! Fading on the lower frequen¬ 
cies is often selective enough to remove either 
carrier or sidebands, giving wide variations in 
apparent modulation. Such a signal must be 
watched for some time and averaged to get 
the approximate modulation percentage. 


Despite these limitations, monitoring re¬ 
ceived signals by scope is a rewarding experi¬ 
ence. Certain makes and models of transmitters 
can be identified by their patterns! Good, 
clean, weII-modulated signals look as good as 
they sound. Surprisingly, over-modulation is 
NOT the prime cause of severe splatter! Broad 
signals are often apparently underinodulated, 
while the definitely overmodulated ones are 
often surprisingly narrow. 

There are so many variations of power sup¬ 
plies possible for the high voltage that it 
would only lie confusing to even list a few. 
You're welcome to try any and all varieties of 
rectifiers and multiplication circuits that you 
want. The one shown in Fig. 1 is OK and in¬ 
expensive, but is just one of many possibilities. 
What is needed is 900 volts at 2 ina, —250 
volts at 40 ma, and two 6.3 heater windings 
at .6 amp or more each. 

WARNING! Ordinary insulation does a 
pretty good job below 1,000 volts but is risky 
above that, so don’t get any ideas about using 
1,250 or 1.500 volts in these Simplescopes. 
It isn’t worth the trouble. And don’t get care¬ 
less with the 800 to 900 volts in this ’scopel 
It bites real iiard! Be sure all insulation is 
clean and mi broken. 

The complications added to the original 
Simplescope circuit as described in this article 
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are about as far as it is advisable to go in an 
instrument of this type. Anything further 
would bring it into a class with kit and com¬ 
mercial typo scopes. The 3-inch Simplescope 
with vertical amplifier does a very adequate 
job of monitoring at a very reasonable price, 
without complicated circuitry, requires no spe¬ 
cial parts, and should not prove to be a 


difficult building job. 

I want to thank Dick St. Ainant W’dGZQ, 
for his thorough testing of the model shown 
it his station under typical conditions. I al¬ 
most didn't get it hack, he liked it so well! 
And again my thanks go to my friend Bob 
Hode WoBHIv for flic excellent photographs. 

. . . W0OPA 



Capt* John Sury W5JSN 
139 Nebraska Road 
Dyess AFB, Texas 


The Heath IM-30 


Transistor Checker 


Here is a piece of test equipment that has 
been misnamed. Instead of a transistor tester 
it should have been named the transistor 
analyzer. This is exactly what it does. It mea¬ 
sures 5J£xlOJixlOS. The tester tests transistors 
and diodes under conditions that correspond 
to actual dc operating conditions. Since the 
author has specialized in transistors for the 
past 7 years this equipment is right up his 
alley. 

Tlie kit is complete and the instructions are 
thorough. Only precision components were 
used in this kit. It was constructed and tested 
by the author in approximately 20 working 
hours. 

With transistors coming into the amateur 


field more each day this piece of test equip¬ 
ment fills the bill, it would almost be im¬ 
possible to cover all the parameters this tester 
covers in this article. 

Just about everyone who even has a slight 
interest in transistors wonders what the gain 
is of a particular transistor. This is a good way 
to find similar transistors when using 2 PNP 
in conventional push pull amplifiers or PNP 
and NPN in complementary symmetry ampli¬ 
fier for receivers or modulators. 

Let’s cover the gain test (dc beta-dc alpha). 
Headings are taken off af a calibrated direct 
gain dial after the 10-0-10 micro-amp 100K/ 
volt meter has been nulled. The following is 
the gain circuit: 
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GAIN TEST (DC ALPHA) (DC BETA) 


I'he following additional information may be 
obtained direct: 

Base current f lb; Collector to base leak¬ 

age (Iebo) 


Collector voltage 

(Ec) Leak voltage 

Collector current ( Ie) Short test 
Collector to emitter 
leakage (Iceo) Diode Test 

With some of the above information and an 
external voltmeter used in several instances 
the following information may be obtained: 
AC current gain DC Transconductance 


ICi-ICo 



Ib,-Ib 2 

AC Transconductance 
IC!-IC 2 


E b 

DC Base resistance 
Eu 


E bl -E b2 I b 

AC Base resistance DC Collector resist. 
E bl -E b2 Ee 


l b l~I b 2 

AC Collector resistance 

E c 1 -E c2 



1 (* J 1(*2 

What difference is used in the formulas two 
different bias or voltage points have to be 
taken. 

The author selected a bargain basement 
transistor audio if type which costs less than a 
dollar and made several checks with some sur¬ 
prising results. It was a PN1* with a gain of 
90 which is excellent. A transistor has good 
gain if it has a gain of 70. The base ac re¬ 
sistance was 750 ohms and the collector ac 
resistance was 1500 ohms. 

The base and collector resistances become 
important when a transistor is to be used in a 
circuit. This allows the builder to properly 
match the input and output. The checker in 
itself is an education in transistors. It takes a 
little practice and usage to master it. Remem¬ 
ber it is a piece of laboratory test equipment. 
Instructions with the tester are very clear to 
follow. . . W5JSN 
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T HERE is one basic circuit missing from 
most receivers currently available to the 
modern amateur-squelch control. Essential for 
Vi IF operation, squelch can also provide a 
tremendous increase in operator enjoyment on 
the lower bands or wherever QRM and back¬ 
ground noise levels are high. The lack of such 
a circuit becomes extremely obvious whenever 
one of our present communication receivers is 
used as a tunable if for YHF converters. Fortu¬ 
nately the problem is easily solved, as a 
squelch circuit may be incorporated in most 
receivers with minimum effort and without 
disfiguring the equipment, A simple, proven 
circuit for this purpose is outlined below. 

First, however, for those who have never 
used a receiver with squelch, it will be worth 
while to back up and define exactly what this 
circuit does. Stated simply, the squelch circuit 
is an active circuit which effectively silences 
the receiver in the absence of signals stronger 
than a certain preset threshold. The word ac¬ 
tive should be noted, for it is what separates 
a true squelch circuit from jud icious adjustment 
of the various receiver gain controls. Squelch 
circuits are normally tied, either directly or 
indirectly, to the receiver AVC bus and obtain 
their controlling voltage therefrom. Squelch 
circuit operation is based on the fact that most 
noise and QRMl, while of high audio content, 
actually represent little signal strength and 
therefore cannot develop significant AVC volt¬ 
ages. 

VARIABLE 

CONTROL (THRESHOLD) 

VOLTAGE VOLTAGE 

AUDIO V 1 j \ | AUDIO 

IN °^7l ~OUT 

Cl SILICON C2 

SIOOE 

FIG l 


There are three basic requirements that 
must be met by any squelch circuit before it 
can be considered acceptable for inclusion in a 
typical communications receiver. These are: 

1) The circuit may be installed without 
making any mechanical alterations to 
the receiver. 

2) The squelch threshold must be a front 
panel control, 

3) The squelch must operate reliably on 
the weakest signal that may be dis¬ 
cerned above the background noise level. 

The requirements of item one are obvious 
as most of us are unwilling to compromise the 
resale value of an expensive receiver. Thanks 
to TV (there must be something good about 
TV!) requirement two is easily satisfied. 
Squelch threshold can be made a front panel 
control by substituting a dual potentiometer 
with concentric shafts for the original receiver 
audio gain control- One section remains a 
volume control, the other is used for squelch 
threshold. 1’hese dual pots mount in the same 
size hole as the original volume control and 
are readily available from any parts house. 
The last requirement is operational in nature 
and based on a rather fundamental premise— 
none of us like to miss the weak ones as this 
is where the DX usually hides! 

A simple circuit which fulfills the above 
requirements is shown in basic form in Fig. 1. 
Its operation is based upon the unique charac¬ 
teristics of a silicon diode. Such a diode, when 
forward biased, represents a very low imped¬ 
ance. When back biased the same diode has an 
effective impedance of ten or more megohms. 
Germanium diodes, because of their low back 
resistance, will not work. The best silicon 
diodes available are the high back resistance 
types. The Hughes 1N457 used here is typi¬ 
cal (and also inexpensive). When it is con- 
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needed as shown in I r ig. 1, squelch action is 
obtained in the following manner. The variable 
voltage lead is connected to a potentiometer 
which allows tliis voltage to be set as desired. 
This is the squelch threshold control. The 
other side of the diode is connected to what 
will be called the control v'oltage and must be 
one which varies depending on the strength 
of the signal being received. Audio is applied 
to the circuit through dc blocking capacitors 
Cl and C2. As can now be seen, in the ab¬ 
sence of signal it is possible to set the variable 
voltage (threshold) to where the diode is jus! 
slightly back biased, blocking the audio. Any 
increase in the control voltage will cause the 
diode to conduct. The diode then represents 
a very low impedance and allows the audio to 
pass- The control and variable voltages are 
both applied through isolating resistors whose 
combined parallel resistance must be greater 
than ten times the typical audio impedance 
of die circuit wherein the diode is placed in 
order to avoid bypassing a significant portion 
of the audio voltage. 

i he first source to be considered for a con¬ 
trol voltage is the A VC bus itself. Unfortu¬ 
nately this bus normally operates at an 
extremely high dc impedance and will not 
tolerate the degree of loading the squelch 
circuit would impose upon it. A much better 
point to obtain the control voltage is the series 
fed screen grid on the last AYC controlled if 
amplifier. This screen grid’s current (and 
therefore voltage) varies in accordance with 
variations of the dc bias applied to the control 
grid of the tube. As the control grid obtains 


its dc bias from the AVC bus it can be seen 
that the screen grid voltage will shift signifi¬ 
cantly for even the smallest of AYC bus fluc¬ 
tuations. The screen grid therefore provides 
an excellent source of control voltage, one 
that has both convenient magnitude and low 
dc impedance. 

There are some cases, such as in the ARC-5 
series of surplus receivers, where ail the screens 
are fed from a common stiff medium voltage 
source. If this is the case on your receiver, 
the particular screen grid should be discon¬ 
nected from the common line and the circuit 
shown in Fig. - substituted. The screen chop¬ 
ping resistor is chosen to provide the same 
screen voltage as was originally present. The 
value of 100 K shown on the diagram is typi¬ 
cal and may be considered a good starting 
point to experiment from. The screen grid 
dropping resistor can also be optimized to 
provide the greatest voltage swing for small 
changes in the A\ C bus voltage, J his value 
is host determined by trial and error. So long 
as the screen grid voltage that results remains 
within 20% of the original value operation of 

LAST IF 
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the last if stage will not he materially altered. 

The best point in a typical communications 
receiver to apply this squelch is between the 
audio gain control and grid of the first audio 
amplifier. This stage, in its typical form, is 
shown in Fig. 3A. Fig. 3B shows a practical 
installation of the squelch circuit. Coupling 
capacitors Cl and C2 have been chosen so as 
to represent, in series, tire same impedance as 
the original coupling capacitor. Resistor R2 
has been split into three components so that 
the actual squelch threshold may be spread 
over a larger portion of the pot's rotation. 
R2B should be chosen so that it can swing 


ALL THAT NICE NEW 
EQUIPMENT ON THAT 
DIRTY OLD TABLE! 
UGH! 


You need an ALDEN HAMBENCH 



Formica fop All steel construction 
AC outlets Coax outlets 

.95 

4# your deafer ... or direct 
Send for convincing brochure 

ALDEN PRODUCTS 



Super 

Deluxe 

Model 


1T7 North Main Street, Brockton, Mass. 

(Ad composed by Wayne Green J 


the variable voltage over a greater range than 
will be present under any conditions at point 
A on Fig. 2. R2A through C can all be part 
of the same potentiometer, but this is not rec¬ 
ommended. For the circuit to work in a posi¬ 
tive manner, resistors R1 and R2A-C should 
be made the lowest possible values consistent 
with satisfactory performance. Their combined 
minimum value may be determined in the fol¬ 
lowing manner. Before the squelch is installed, 
bypass the centertap ol the volume control to 
ground through various resistors. (During this 
test the volume should be set at a comlortable 
listening level.) The smallest resistor which 
can be so inserted without degrading either 
the audio volume or quality will constitute 
the minimum ac resistance that the squelch 
circuit should be allowed to represent between 
the audio grid and ground. Examination of 
Fig. 3B will show that in the squelch circuit 
the equivalent to this resistance is actually 
composed of three separate parallel compo¬ 
nents. (For purposes of calculation consider 
the squelch to be at the high voltage end of 
R2B.) These are Rl, R2A, and the total of 
R2B and R2C. The three resistances should be 
essentially equal in value. Their total parallel 
resistance should approximate the minimum 
value determined above. The values shown in 
Fig. 3B may be considered typical. 

Capacitor 3C has been neglected so far in 
order to avoid confusing the basic fundamen¬ 
tals. It may be present in original equipment 
at either of the locations shown in l-’ig. 3A. 
When so placed its presence serves either or 
both of two purposes. The first is to remove 
any trace of if frequency components from 
the audio. The second is to provide a degree 
of tone control. C3 serves both of these func¬ 
tions in the squelch circuit plus one more. 
When the diode is back biased, there is still 
a very smalt amount of audio leakage. If this 
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is allowed to go directly to the first audio i 
amplifier grid an audible output will be pres¬ 
ent at the receiver speaker. Placing C3 as 
shown in Fig. 3.B shunts this small audio com¬ 
ponent to ground, allowing the squelch to 
achieve 100% quieting. The optimum value of 
3C is best determined experimentally by sub¬ 
stitution. The larger the value of 3C the bet¬ 
ter, the limiting factor being how much ca¬ 
pacity can he inserted before the receiver's 
high frequency audio response is reduced to 
an unacceptable point. Some attenuation ol 
highs will normally be beneficial in communi¬ 
cations work, as will be noticed when experi¬ 
menting with 3C. Typical values are 820 or , 
1000 mmfd. 

A brief examination of the impedances in¬ 
volved in the complete squelch circuit is now 
possible and will help to explain the operation 
of the circuit. W hen the squelch is closed 
(diode conducting) the diode represents an 
impedance of several thousand ohms. Since 
the audio impedance of the circuit between 
the volume control and first audio amplifier 
grid is typically 100 K—500 K, the additional 
series resistance of the conducting diode re¬ 
duces the available audio voltage only a few 
percent, an effect that is not noticeable. The 
combined shunt impedances of R1 and R2A-C 
decrease the available audio 1-3 db, depend¬ 
ing on the values chosen. This is not a serious 
loss either as most receivers can provide con¬ 
siderably more audio than is ever needed. The 
impedance of SC is also parallel to these re¬ 
sistors but varies according to frequency. (If 
it is chosen as outlined above, its presence, 
rather than detracting from, will probably 
enhance the audio characteristics of the re¬ 
ceiver.) When the squelch is open (diode 
non-conducting) the diode represents a mini¬ 
mum impedance of 10 to 100 megohms. It, 
together with C3, may be considered an ac 
voltage divider. As C3 now represents a rela¬ 
tively low impedance (approximately 100 K 
at audio frequencies) compared to the non¬ 
conducting diode, it can be seen that negligi¬ 
ble audio voltage will he present at their 
junction, or therefore at the first audio ampli¬ 
fier grid. This effectively silences the receiver. 

Physical installation is extremely simple. 
The original volume control is replaced with a 
dual potentiometer, one section of which has 
the value of the original audio gain control, 
and the other section that of R2B. Most of 
the additional components may be mounted 
between the volume and squelch control termi¬ 
nals. An additional multilug terminal strip can 
usually be mounted somewhere near the vol¬ 
ume control to provide convenient tie points 
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for the remainder of the circuit. Long leads 
should !>e avoided if they are part of the first 
audio amplifier grid circuit. Where this is not 
possible, such leads should be shielded to 
avoid hum pickup. 

i bis circuit has been installed in several 
receivers by the author, providing satisfactory 
results in all cases. The actual performance of 
this squelch appears to be more effective and 
reliable than many of the circuits commonly 
used in commercial communications equip¬ 


ment It is certainly simpler! Effective squelch 
action, from fully silenced to fully open, is 
consistently obtained from signals 3-6 db 
al>ove the background noise level. This corre¬ 
sponds to AYC bus variations of less than .05 
volts. The advantages of adding such a 

squelch circuit are many and worthwhile. 
Once you have used a receiver so equipped, 
you too will probably consider squelch an es¬ 
sential control. . . . K4UWX 
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Charlie Queen 


The other night when all the shows in Ten¬ 
nessee Valley had the odor of our local Clark’s 
Cove mud flats at low tide, I placed a pair of 
cans on my dit happy head. After shooting 
the 60 cycles to my cabinet of used tubes, 
my hearing aid came to life. It was then that 
i heard a Space Jockey calling a Charlie 
Queen. Not being the type of fellow that 
drinks and shoots electrons into space at r he 
same time, ! put my glass of milk back into 
the ice-box and slapped the AC to the 55 '2 
pounds of #12 that I got from an old battery 
charger. As soon as mv I AS’s got red on the 
plates, the neighbors buzzed my land line and 
i knew for sure that I was on the air. As the 
XYL answered the twisted pair, giving the 
names of our local T\ I committee to the 
Video Hanger that called, I gave the Space 
Jockey calling Charlie Queen a long shout. 
My signal must have punched a large hole in 
the QRM, because this Space fockey started 
to pump my call letter down the coax and 
into my hearing aid. At once I knew that I 
had snagged a DX station. This RF Jockey 
lives a good five city blocks away from my 
QTH! He at once thanked me for shouting 
at him and gave me 10 Dog Biscuits. This 
made Duke, the canine member of our little 
family very happy. He also reads the mail. 


Ralph Morris WlQUE 


My contact then told me that lie had his rig 
mounted on a bread board. Knowing that 
most bread conics already sliced, there must 
be plenty of these boards on the surplus mar¬ 
ket. He did however put a good signal into 
my bucket of tubes, in fact enough to make 
my cans rattle. At this point I switched to my 
Pretty Mary Squacker, and gave this Space 
Jockey an KST report of 5 square. I could not 
give him a true reading from my S meter, as 
it is one that I picked up at a surplus store 
and only reads The Flow Of Fuel Per Hour.” 
He told me that he could not have a long 
winded Rag Chew at this time as liis favorite 
gun-slinger would soon appear on the one-eyed 
monster. He thanked me for the shout and the 
QSO winch he said was Real Arm Chair Copy 

all the wav. He asked me to send him some 

* 

wall-paper for his shack. I told him that 1 
would send fils wall-paper by the next Pony 
Express. I thanked him for the chew as I 
sent him 73. Then I slung it back at him to tie 
the ribbons on it saying that I would see him 
down the log. After that I pulled the Main 
and slapped his name along with his XYL’s 
handle on the log. I must finish this now, for 
some Joaker in a white coat is standing in 
back of me with a big net,—“Must be a 
TVI Complaint!" 
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Preformed sections make 
chassis and boards easy to as¬ 
semble and wire! Makes elec¬ 
tronics fun. Write for FREE lit¬ 
erature on new circuit technique. 

ELECTRONICS DEPT. 2 LA CROSSE, WIS. 


Dean Cupp W4JKL 

D ID you ever build a transceiver and end 
up with a switching circuit using so 
many contacts you didn’t know what to do? 
Relays and switches with many contacts are 
expensive and are more subject to failure. If 
you share this common problem Fig. 1 may 
be for you. 

VI is an ordinary class C power amplifier, 
Y2 is the controlled stage. When the power 
amplifier is operating a negative voltage is 
developed across Rl, the grid bias resistor. 
Since this negative voltage is only present dur¬ 
ing transmit it may be applied to the control 
grids of one or more stages of the receiver 
driving the tube(s) to “cut off.” In this condi 
tion no (or very little) plate current is drawn 
and no signal is passed. A VC acts the same 
way with a very strong signal. 


RECOVER T TRANSMITTER 



RFC, Cl, and C2 are to prevent robbing 
VI of drive or interfering with the operation 
of the controlled stage, and should be values 
appropriate to the frequencies used. (C2 will 
probably be larger than Cl.) Cl and C2 are 
in parallel, as the lead could pick up a signal 
causing interference to the circuit at the end 
un-bypassed. Check to see that you have 
enough negative voltage across Rl, or in the 
case of a higher powered transmitter, Rl 
could be made a voltage divider. It is recom¬ 
mended that the mixer and audio stages be 
controlled. Happy soldering and 73. 

. . . W4JKL 
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^T'HE Heath Apache arid other transmitters 
1 are equipped with shiny bright red 
“spotting" buttons which, according to the 
manufacturers, are supposed to let you find 
your own signal in the receiver without putting 
a signal on the air. 

But in practice, it often takes two left hands 
or an assistant operator to do the job in less 
time than it takes to tune up the rig on a 
new band. 

These "spotting buttons’ generally do 
nothing but turn on the YFO (and all subse¬ 
quent stages) without actuating the antenna 
change-over relay or receiver muting device. 

In phone operation this is usually OK, ex¬ 
cept that the signal is often so strong you 
can’t zero a weak signal accurately because 
you just can t hear the beat note. 

C\V operation goes something like this: 

(1) You find an S-5 DX signal down the 
band calling CQ 

(2) Turn off B-plus to the final 

(3) Hold the “spotting button” down with 
one left hand 

(4) Turn the VFO knob with the other left 
hand 

(5) Reduce the receiver RF gain with the 
right hand to avoid arcing between your ear 
drums as the “spotting signal screeches into 
place. 


BUFFER DRIVER 



George Thurston W4MLE 
3407 Prock Drive 
Tallahassee. Florida 

i 6) Restore B-plus to the final and restore 
Rx gain to normal. 

Failure to kill B-plus, of course, defeats the 
purpose of the spotting switch. Since the 
switch in effect simply closes the key, you’d 
put a carrier on the air if the final B-plus 
stayed on. 

The solution—in the Apache, DX-100, or al¬ 
most any other transmitter of whatever make 
—is a simple DPDT relay with a 6.3v AC coil. 

The relay is connected so that one pair of 
contacts will close the key line when the relay 
pulls in. 

The other pair of contacts disconnects the 
plate voltage from the buffer and or driver 
stages following the YFO. This automatically 
keeps the spotting signal off the air. 

The former “spotting” button on the front 
panel may now be used to close the circuit 
to the relay coil. A still better system, however, 
is (he one I’ve installed in my Apache. 

The switch lead for the relay coil is brought 
out through the accessory plug and connected 
to a micro-switch mounted next to the key. 
Thus, simply by moving my forefinger from 
key to switch toggle, I can actuate the relay, 
leaving niv (only ) left hand free to twist the 
YFO knob. 

With only the driver stage disabled by the 
relay, 1 found the spotting signal still too strong 
for comfortable C\\ work. So I rigged it to 
cut off plate voltage to both die buffer and 
driver. This worked fine for CW but gave too 
weak a signal to use on strong phone signals. 

The solution was a two-position rotary 
sw itch mounted on the front panel in the place 
formerly used by the “spotting” pushbutton. 
In one position, this switch causes the relay to 
kill only the driver. In the other position, the 
relay kills both the driver and buffer. 

Spotting with this arrangement is absurdly 
simple. 

( i ) Hit the spotting switch at the key 

(2) Twist the VFO knob 

(3) Release the spring-return spotting 
switch. 
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Heavy duty features insure long life and complete 
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WABER ELECTRONICS, INC. 
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Panel Mounted fuse 
On-Oft Switch 
Pilot Lifchl 
Tou£h 0. L Cordset 
Molded Plug 
U. L Approved 
Components 


Mounting Ears 

Silver Gray Seamless 
Hammertone Case 

‘ U' Ground 
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Adaptor Free 


Model 24CB (Circuit Breaker Type) SID 50 


CUTS WIRING COSTS! 


C o a x 
vs 

Open Line 


B’ll Roberts W9HOV 
Gain, Inc. 


Sometimes progress does more harm than 
good. World War II brought us the coax 
cable. Almost even amateur has used it in 
or around the shack. Up to the point when 
cable became available for amateur use. 


everyone used a variation of open wire feed. 

We feel that we should make a box score 
on this old feed style ami let you decide 
which is best. Score it honestly and let the 
chips fall where they may: 


Weight 

# 


Losses mount heavily with High SW1T .... 
Will excessive losses render Line Inoperable 

Will insulation burn through . 

Losses at 220 me ( 100 feet) Pwr pet. . .. 
(using 144 me 
RG58U as 50 me 
com.) 14 me 


Cost . .. 


I i » » i ■#*«»#•*#« #**#•■*#* 


Deterioration with age . 

Capitance in mmfd .. 

When used as untuned line .... 
Precautions for water on the line 
Effected by nearby objects .... 


Open Wire 
Light 

No 

No 

No 

6 per cent 
4.8 per cent 
2 per cent 
1 per cent 
Cheap 
Negli gable 
O (virtually) 
Good 
None 
Some 


Coax 

Heavy 

Yes 

Yes 

Yes 

80 per cent 
70 per cent 
46 per cent 
14 per cent 
Expensive 
Noticeable 
28. 5 

Questionable 
i ! ust be sealed 
Very Little 


Now that I have given the pros and cons, it 
would seem that the score is 10 to 1 in favor 
of open line. 

Let’s assume we have a 2 meter antenna 
100 feet in the air. Using coax all the way 
could result in the loss of 70 per cent of the 
power. Using open wire cuts this to a 4.8 


per cent loss (1/14). After reaching (lie shack 
it should be converted (balun) to coax. This 
takes a little matching but maybe die saving 
of 65 odd percentage points of power makes 
it well worth the “trouble?.” 

We are not asking you to go to open line, 
we are just asking if you can afford not to. 
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The Biggest 


Allied Radio is not only a good 73 supporter, 
but they also have an interesting line of ham 
gear and test equipment that they turn out. 
The Allied catalog has for years been con¬ 
sidered the most complete parts and equipment 
catalog available. The 1963 issue is now out 
and if you haven’t already received one you 
would do well to let them know of your in¬ 
terest with a postcard. Mention 73. 



Coax Switch 


Bay Roy Electronics, well known for their 
coax relavs, non has a cute little DPDT coax 
switch which will work at frequencies up to 
3000 me. The switch will handle 100 watts and 
has BNC connectors. Drop a line to Bay Roy 
for prices. 16608 Madison Avenue, Cleveland 
7 Ohio. 


HE-45 
HE-50 


Lafayette Radio is coming out with new ham 
gear so fast that it is difficult to keep up with 
them. Their newest releases are a pair of six 
and ten meter transceivers. The HE-50 is the 
ten meter model, runs twelve watts to a 2E26 
final and uses the popular 7 me crystals. The 
built-in dual I 17 vac/ 12 vdc power supply 
allows the unit to be used either at home or in 
the car without changes or separate power 
supplies. Comes complete with push-to-talk 
mike for $109.50, all set to go. The HE-45 six 
meter model is similar, using the 8 me crystals 
and sells for the same remarkable price. The 
receivers are superhets with a 1650 kc if and 
an rf stage for good sensitivity and rejection 
of images. Both are 15 pounds, great for por¬ 
tability. Write Lafayette, 111 Jericho, Syossett, 
N. Y. or just buy one from this writeup or 
their ad on page 3. 



Heath Catalog 

The Heath Company is getting out a larger 
and larger catalog every year. Now it’s be¬ 
ginning to look more the size of a Sears catalog. 
1 1 you can read the latest catalog without eat¬ 
ing your heart out for all that ham gear then 
you’re suffering from a lack of imagination. 
Boy, if ') had money could I tear into an order 
blank! Heath has more ham gear than any 
other classification, too! Write to Heath for 
their new 100 page catalog. Benton Harbor, 
Michigan. 
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AND FREES YOU FROM POWER LINES 


TRANSISTORIZED • BATTERY 
POWERED • CONVENIENT ONE 
HAND OPERATION • WEIGHS 
ONLY 14 OZ. • LETTER KEYED 
COILS AND SCALES • FREQUENCY 
RANGE 3.5 TO 230 MC. • EPOXY 
COATED COILS WITH RELIABLE 
BANANA PLUGS. 

KIT $29.90 • ASSEMBLED $39.90 
SEND FOR TECHNICAL BULLETIN 


Another Exclusive Item — TRANSIS¬ 
TORIZED SIGNAL GENERATOR • 
135 KC. TO 120 MC. • CB XTAL 
SOCKET ON FRONT PANEL. 

KIT $34.90 • ASSEMBLED $54.90 

At Better Dealers 



214 MAIN ST. • HACKENSACK, NJ. 



CB Walkie-Talkie 


W hil e we don’t ordinarily pay much atten¬ 
tion to the new CB gear that is announced, 
this one looks worth a mention. Lafayette’s 
11E-66L CB Walkie-Talkie sells for $19.95 
each and uses crystal control for both receive 
and transmit, plus a superhet circuit in the 
receiver! Fom transistors and a diode are used. 
Complete with leather carrying case, antenna, 
crystals and batteries. 85 mw power so you 
don’t even have to have a CB license to use it. 
A pair of these ($38.95) are mighty hand) 
around any ham shack. Lafayette Radio, Syos- 
set, L. I., N. Y. 



Bigger Than a House 


The Tel rex full size 40 meter beam, com¬ 
plete with 46' boom! Price? $725.00 without 
the cottage. 


Books 

Radio Frequency Systems is the first vol¬ 
ume of the Modern Communications 
Course written by Mr. Edward M. Noll, 
W3FQJ, and published by Howard W. Sams 
and Co., Inc., of Indianapolis, Indiana. It is de¬ 
signee to fit with others in the course to give a 
practical and comprehensive coverage of radio 
eominimcations. The reader is assumed to 
have a basic understanding of radio receiver 
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operation ancl some fundamental knowledge 
of electronics. However, basic theory and 
modem design concepts are included in each 
volume. 

Radio Frequency Systems contain com¬ 
prehensive coverage of Radio Fundamentals, 
Class C Amplifiers, Oscillators, Exciters and 
Frequency Multipliers, Power Amplifiers, An¬ 
tennas and Lines, Antenna Matching and 
Tuning Systems, and Transistor R.F. Circuits. 
Although tlie course is primarily intended 
for use as a classroom text, the sty le of writ¬ 
ing is so explicit that it is readily' usable for 
home study, i his should prove a worthw hile 
addition to vour library . Price: $4.95. H.P. 

Having Fun W ith Transistors is another 
Howard W. Sams Photofact publication by 
Ken Buckwalter. It vou have any old oatmeal 

* m 

boxes laying around, this is the book for you. 
There are thirteen simple transistor circuits 
that you can amaze and mystify vour friends 
with. Sample chapters: Home Broadcaster, 
1 lie Speaker Mike, "Boris 7 ' the Talking Skull, 
and the Musical Oatmeal Box. Aside from a 
brief chapter on construction hints, there is 
nothing specifically for the ham. L.T. 



General Coverage Receiver 


The Lafayette HE-60 covers from 550 kc to 
30 me in four bands and is priced at only 
$39.95. Three tubes phis diode for five tube 
performance. Built-in speaker. Superhet circuit, 
bfo, etc. 



SWR Bridge 

Lafayette lias come out with a power meter 
and SWR Bridge. This is designed for CB use 


primarily, but is quite useful for ham applica¬ 
tions up to 50 me and up to 15 watts, which 
covers a lot of territory. The SWR function 
will handle up to 1 lew, but the power meter 
is limited bv the 15 watt dummy load built in. 
Model TM-58 ($27.95). Lafayette Radio, 
Svosset, L. I., N. Y. 


The Inverted 
Vee-Beam 


Paddy Labato W8DLU 

yOURS Truly—may or may not have been 
■*" the inventor of the Inverted Vee antenna, 
however in 1926 I discovered that by slanting 
two wires earth-ward I began getting better 
reports from my one tube CW transmitter than 
with a horizontal Vee and long wire antenna 
that I previously had been using. 

Through the years si nee that time I have 
tried every conceivable type of antenna from 
the bed spring to the super rhombic, etc., but 
for all-around performance, simplicity of con¬ 
struction, ease of feeding and pruning I give 
the Inverted Vee top honors. 

During the past year I have been using a 
modified form of the vee which I call The In¬ 
verted Vee-Beam. And I have found results 
most gratifying. From W8DLU running 150 
to 250 watts I have proof of WAC with QSL’s 
from most all of Europe, S. Africa, S. America, 
Pacific Islands and Japan, all on 80 meter CW, 
and Europe, S. America and Pacific on 75 
meter AM fone. 

As many readers know, the Vee can be hung 
from house top. tree, window ledge, borrowed 
utility pole etc. I have selected to use a 25 
foot mast above the house top with pulley hung 
thereto for raising or lowering antenna at will. 
The reflectors as shown here may or may not 
be used but I have found that besides providing 
extra gain they also serve as extra guy wires. 

Due to slight rise in resonant frequency 
when slanting wires toward ground, the In¬ 
verted Vee will require slightly longer legs 
than the standard dipole requirements. Coax 
cable of most any type may be used for feed¬ 
ing if builder intends to work within 50 to 
100 kilocycles of desired portion of given band. 
However, for covering an entire band such as 
80, 75 and 40 meters with one antenna, it is 
suggested that open wire feeders with a suit¬ 
able antenna coupler be used. In making checks 
with other hams in this area 1 have found 
that 300 ohm TV twin lead and/or the com- 
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mon 1 inch spaced open wire line that is used 
in some TV installations also make suitable 
feeders for the Inverted Yee. The coupler used 
at W8DLU is on the order of one described 
in March 1959 QST (McCOY). If open wire or 
twin lead is used it is desirable to cut feeders 
Vi or % wavelength long. However if slightly 
shorter or Songer line is necessary the antenna 
coupler will tune out enough reactance for de¬ 
sirable operation. Coax feedline may be of any 
length. 

Dimensions as shown here are for 80 meter 
antenna and may be cut in half for a 40 
meter antenna and so on for 20 meters. How¬ 
ever keep feed point as high as possible. You 
will note through checking with grid dipper or 
SWR bridge that these measurements may not 
hold true for you. This is due to ground con¬ 
ductivity, surrounding objects, etc. The sim¬ 
plest way is to add or cut antenna length for 
the lowest SWR reading. 

Some readers may ask, how can reflectors 
directly beneath the antenna act as reflectors? 
Will they reflect skyward or what? As far as 
I can determine, the Inverted Yee is a semi 
vertical-semi horizontal antenna. While making 
field strength checks we have found strongest 
lobes off the upper portions of the antenna 
and those lobes increased further along the 
antenna legs with the use of reflectors. Signal 
reports especially from DX were stronger when 
reflectors were used. . . . W8DLU 


TONS OF AMATEUR EQUIPMENT IN STOCK 

WlESiriEM Radiio 

SAN DIEGO 

1331 Indio Street BE 9-0361 

I* * 

MON-FRI 8:3 0 to 8:00 SAT 8:30 t. 5s.OO 


National Wide-Band FM Calling 
and Working Frequencies 
52.525 me 146.94 me 



TR 

SWITCH 

(TRANSMIT RECEIVE SWITCH) 

MODEL 381 


An electronic antenna changeover switch. Transmitter is 
continuously connected to antenna, antenna circuit to re¬ 
ceiver is blocked during Iransmif. No switch contacts to 
arc or burn. Switching is instantaneous. Selectable 
band-switching insures no loss in receiver sensitivity. 
Substantial gain in receiver sensitivity results in most 
installations. Ideal for break-in operation on CW, 5SE 
and AM. Bandswifch conveniently located on front. Three 
coax connectors are mounted on rear. Conservatively de¬ 
signed for full legal power. Operates from 115 volts, 
50 cycles. For 52-75 ohm lines. 

Size 43/ 4 ” x 4" x 51 / 2 " 

BARKER & WILLIAMSON, Inc. 

qjar/fo CcnmtuBicnfion ftquifHncnt Since 1932 

BRISTOL, PENNSYLVANIA • STillwell 8 5581 




DOW-KEY DK60 SERIES 


4 VERSATILE 
MODELS 
A.C. or D.C. 


COAXIAL 

RELAYS 


Also Available 
with Type C* 
TNC t BNC N fr 
UHF Connectors 


Outstanding favorite for amateurs . , Versatile com' 
binations for industrials 1 Low VSWR -— less than 1.15:1 
from O to 500 me LOW LOSSES * . High Contact 
Pressures. LOW CROSS-TALK through use of patented 
“isolated connector” arrangement, HIGH POWER RAT’ 
ING. All coils encapsuled in epoxy resin for quieter 
operation and resistance to moisture. 


1 


4 UNCONDITIONAL 
GUARANTEE for 
one year. (We 
will repair if 
faulty within E 
year.! 

Jf See one of our 
7(10 dealers and 
distributors In U. 
S, and Canada for 
catalog sheets nr 

write: 


* All Relays in weatherproof 
boxes for exterior installation. 

★ Ganged, multiple position 
switch arrangement available 
for remote control selection 
of antennas. 

STANDARD RELAYS DK6»X DK60-G, 

DKG0-2C and DK60-G2C - 

PRICED FROM . * . . $12.45 


DOW-KEY COMPAMY 

L Thief River Falls, Minnesota J 
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Choke Evaluator 


Ronold Ives 

2075 Harvard Street 

Palo Alto, California 


TT is customary and traditional in electrical 
^ and electronic work to evaluate large in¬ 
ductances by use of an impedance bridge, an 
instrument so costly that few amateurs and 
experimenters can afford it. Impedance bridges 
range in price from a kit (Heath IB-2A), cost¬ 
ing $69.95 plus several evenings of work, to 
beautiful laboratory instruments costing about 
as much as a new car. Unless the bridge is 
to be used many times a day, or in work 
where precision is of great importance, its 
purchase is not usually justified. 

More than a decade ago, when the grid-dip 
oscillator became a standard laboratory instru¬ 
ment, it was found that small inductances could 
be evaluated by shunting them with a known 
capacitance, and then determining the resonant 
frequency of the circuit. From this, the induc¬ 
tance was computed. This method works very 
well indeed for radio and if frequencies, but is 
impractical for large inductances, because few 
grid-dip oscillators will go low enough in fre¬ 
quency, and the Q of large choke coils is so 
low that a non ambiguous resonance point is 
hard to find. 

There should be some method of evaluating 
large chokes by use of ordinarily-available 
shop instruments. There is! Requisites are a 
voltage source of known frequency, a low drain 
multimeter or ac VTVM, a resistor of known 
value, and some brains. 



Fig. | Simple ac circuit containing inductance 

and resistance. 


In any ac circuit, such as that of Fig. 1, 
containing both inductance and resistance, the 
impedance can be found from the ac adapta¬ 
tion of Ohm’s law:— 

w -7 Es 

I) Z‘— 

In which:— 

Z — impedance of circuit (ohms) 

I = current through circuit (amperes) 

Es = supply voltage (volts) 

Quite obviously, Es can be measured di¬ 
rectly by use of the multimeter or ac VTVM. 
Current through the circuit, I, seems to be a 
problem at first, as few amateurs or experi¬ 
menters have access to an ac milliammeter. 
However, known the value of Rs (we can meas¬ 
ure it with the multimeter if necessary), and 
the voltage drop across it (measure it with the 
multimeter or ac VTVM), Es, we can compute 
the current through the circuit from :■— 



Substituting these obtained values in (1) 
gives us the impedance of the circuit of Fig. 1. 
Computation is simplified if we combine the 
formulae, by substitution, obtaining:— 

3) Z= ^| Rs 

E 2 

Even though we know the impedance of the 
entire circuit, we still cannot compute the in¬ 
ductance of the choke by any reasonable 
method, as most chokes have a finite internal 
resistance, which must also be taken into 
consideration. Actual circuit, in the configura¬ 
tion of Fig. 1, taking into account the internal 
resistance of the choke, fti, comprises Fig, 2. 
Impedance of this circuit, already found ex¬ 
perimentally from (3), is also given by:— 

4) z=y<Rs + Ri) 2 + (Xi) Z 
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Radio Xmashop 

Give generously this year to the needy . . . 
yourself. You certainly need to do something 
about that scattering of worn out grimy books 
you call a library. Ogle the below and pick 
out some good ham literature for yourself. 
Surprise yourself with a goodly supply of these 
carefully chosen reference books. Select either 
by title, writeup or at random, you can't lose. 
Money back if not tickled pink. 

4— RADIO AMATEUR CALL BOOK—Fait Edtion. $5.00 

5— ANTENNAS —Kraus (W8JK). The most complete boow 

on antennas in print, but largely design and theory, 
complete with math, $12 00 

13-REFERENCE DATA FOR RADIO ENGINEERS, Tables, 
formulas, graphs. You will find this reference book on 
the desk of almost every electronic engineer in the 
country* Published by International Telephone and Tele¬ 
graph, $6.00 

IS^SO YOU WANT TO EE A HAM-Hertzberg (W2DJJ) 
Second edition. Good introduction to the hobby. Has photos 
and brief descriptions of almost every commercially avail¬ 
able transmitter and receiver, plus accessories. Lavishly 
illustrated and readable. $2 95 

21- VHF HANDBOOK—Johnson fW6QKi} ; Types of VHF prop¬ 

agation, VHF circuitry, component limitations, antenna de¬ 
sign and construction, test equipment. Very thorough book 
and one that should be in every VHF shock. $2.95 

22- BEAM ANTENNA HANDBOOK-Orr (W6SAIJ* Basks, 

theory and construction of beams, transmission lines, match¬ 
ing devices, and test equipment. Almost all ham stations 
need a beam of some sort . * * here Is the only source 
of basic info to help you decide what beam to build 
or buy, to install it, how to tune it, $2.70 

23- NOVICE A TECHNICIAN HANDBOOK - Stoner 

(W6TN5). Sugar coated theoryi receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station, $2.85 

24- BETTER SHORT WAVE RECEPTION—Orr (W63AH. 

How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; better antennas; QSL't, maps, aurora 
zones, CW reception, 5SB reception, etc. Handbook for 
short wave listeners and radio amateur*, $2,85 

28—TELEVISION INTERFERENCE-Rand (W1DBM), This Is 
the authoritative book on the subject of getting TV! out 
of your rigs and the neighbors sets, $1.75 

32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 
pages of design notes on every possible type of circuit. 
Fabulous, Every design engineer needs this one, $7.50 

40—RADIO HANDBOOK, 15th EOtTION-Orr (W6SAI), 

This is far and away the best amateur radio handbook 
ever printed* Over 800 pages. $8.50 

45—CURTA COMPUTER. The world's smallest computer. 

Send for detailed information. Makes the slide rule look 
sick* Like a big Monroe computer only hand size. 

$125.00 

52- HOW TO READ SCHEMATIC DIAGRAMS—Marks. 

Components & Diagrams; electrical, electronic, ac, dc # 
audio, rf, TV, Starts with individual circuits and carriers 
through complete equipment*. $3.50 

53— BASIC ELECTRONIC TEST PROCEDURiS-Turner. This 

book covers fust about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose* Testing: audio equipment, receivers, 
transmitters, transistors, photocell, distortion, tubes, 
power . . . etc. $8.00 


67- TRANSISTOR CIRCUIT ANALYSIS AND DESIGN by 

Fitchen, Written primarily as a college text to teach 
circuit design, $13.00 

68— HANDBOOK OF TRANSISTOR CIRCUIT DESIGN BY 

PULLEN—This is a handbook which teaches a systematic 
system for transistor circuit design. Highly recommended 
by radio schools. $13,00 

74-HANDBOOK OF ELECTRONIC TABLES A FORMULAS— 
Formulas A laws, constants, standards, symbols and 
codes. Math, tables, misc. data* $2,93 

/6-MODERN OSCILLOSCOPES A THEIR USES-Ruitor* 
Second edition. Shows what a 'scope is, what it doei 
□nd how to use it for radio, TV, transmitter*, etc. 346 
pages* $8.00 

G94—TRANSISTORS. Selected articles from Radio Elec¬ 
tronics on how to test transistors and how to build all* 
transistor test equipment* $1*95 

731-HAM-TV—W4>KYO, This is the only book available 
on this fascinating branch of ham radio. Describes com¬ 
plete ham TV station that costs under $50, Very 
simple. $3,00 

734— INDEX TO SURPLUS—Bibliography of all surplus 

articles printed in all radio magazines to date. Brief de¬ 
scription, etc* $1.50 

735- BOUND VOLUME-October I960 through December, 

196?, 15 issues (Voh 1}* $15.00 

736 —Yearly Binders for r, 73" Magazine October 1960 
through 1961, or 1962. S3 00 

738— SIMPLIFIED MATH FOR THE HAMSHACK BY K8LFI- 

Unbelievably simple explanation of Ohm's Law, squares, 
roots, powers, L/C, logs ond the slide rule. No student 
should be without this booklet. 50c 

739- COILS by K8BYN-Wonderfully written and illsjs 
trated through discussion of coils, their resistance,, re- 
actance, impedance, Q, and distributed capacitance. 50c 

R235-RADIO CONTROL FOR MODEL BUILDERS-Winter. 
One of the best and newest book* available on RC, 

$4.25 

R245-HOW TO USE GRID-DIP OSCILLATORS—Turner 
(K6AI). Construction A use*, an important book, $2.50 

MMD—ELIMINATING MAN MADE INIERFiRlNCE—What 
makes it, how to find It, how to cure it in homes, fac¬ 
tories, automobiles, aircraft, boats, etc* Or maybe you 
haven't been plagued lately. 160 pages. $2,93 

NHP—BUILDING UP YOUR HAM SHACK-Pyle (W70I) 

A practical discussion of points to consider when you 
are buying ham equipment, complete with description* 
of much of the available commercial gear* It's fuit 
possible that Pyle might keep you from making a mis¬ 
take which would cost a lot more than his book, $2.50 

QAN—SECOND CLASS RADIOTELEPHONE HANDBOOK- 

Nofl (W3FQJ)* Everything you need to know to pas* 
the FCC exam and get started servicing two way equip¬ 
ment* Much more than just a Q & A manual $3.95 


Circle the book numbers you wish to order. 
Please include cash, check, money order . * * 
or something we can deposit in the bank. 

Name .. . Call.... 

Address .. 



State........ 


55—TRANSISTOR CIRCUIT HANDBOOK-SimpU, aaiy to 
understand explanation of transistor circuits. Dozen* 
of interesting application*. $4.95 

63—G.E. TRANSISTOR MANUAL 6th EDITION. $2.00 

66—DESIGN MANUAL FOR TRANSISTOR CIRCUITS BY 

CARROLL. Tested transistor circuits for design engi- 
needs. Interesting reading too, $9.50 


RADIO BOOKSHOP 

1379 East 15th Streot, Brooklyn 30, N. Y. 

(N.Y.C. add 1 % tax) 

Add 8>/ 2 % to Canadian Checks 
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Fig. 2 S eries L-R circuit including internal resis¬ 
tance of choke. 

and, because things equal to the same thing 
are equal to each other, we can combine (3) 
and (4), obtaining:— 


5) £f^-= /{Rs^Ri) 2 MX? 

t z 

from which we can evaluate the inductive re¬ 
actance. This can be simplified by standard 
algebraic methods to:— 


6) Xi * “ < R S + Hi) 2 

and, as X, = 2?rfL (f is frequency in cycles 
per second), the inductance can be computed 
directly from:— 


l.M 


(R» ♦ R.>* 


2rf ( 


The value of the inductance, L, is in henries. 

At first glance, this appears to be a pretty 
complicated and difficult formula. Actually, as 
all values to the right of the equality sign are 
simple constants, each group of terms can be 
evaluated individually, and the actual compu¬ 
tation takes only a couple of minutes. When 
a 60 cycle voltage source is used, the denomina¬ 
tor, 2 tt 1\ computes out to 376.9920, which be¬ 
comes 380 for purposes of practical compu¬ 
tation. 

To evaluate a choke by this method, we must 
measure internal resistance of choke, Ri; value 
of added resistor, Rs; supply voltage, Es; and 
drop across added resistor, Es. To illustrate 
with a practical example, measurements made 
with a specific choke are:— 

Ri = 910 ohms 

Rs = 1000 ohms 

Es = 25 volts (60 cycles) 

E* = 2.4 volts 

Substituting in formula (7), we find that 
the value of the choke is 27 henries. Name¬ 
plate value of the choke (a Stancor C-1515) 
is 20 henries at 15 ma dc, and nameplate re¬ 
sistance is 900 ohms. Computations were car¬ 
ried to three significant figures only, as the 
multimeter used was dependable only to one 
percent. 

Subsequent checking of a number of in- 
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Fig. 3 Circuit of choke evaluator. 

ductanees, both by this method and by use of a 
high-grade laboratory bridge, showed that the 
difference between the two methods seldom ex¬ 
ceeded two percent, which is surprisingly good 
when it is noted that this simplified method 
minimizes the effects of distributed capacity 
in the choke by use of low frequency (60 
cycles), whereas the laboratory bridge, by a 
series of somewhat involved measurements and 
computations, is supposed to eliminate its ef¬ 
fects entirely. 

These tests also showed that the actual 
measurement time, including computation, was 
shorter with the evaluator here described than 
with the more complicated bridge; but the set¬ 
up time—i.e. finding and connecting the instru¬ 
ments and components—was about half an 
hour. To stop this waste of time, which adds 
up to a considerable figure over a period of 
months, the essential parts of this choke eval¬ 
uator were assembled in a bakelite utility box, 
using the circuit of Fig. 3, and made a per¬ 
manent addition to the laboratory instrument 
stock. Parts actually used are noted on the 
diagram, but electrically equivalent parts of 
other manuacture will work just as well. Con¬ 
struction is extremely simple and noncritical, 
there being no high frequencies, high powers, 
or high resistances involved. Ordinary good 
workmanship will give entirely satisfactory 
operation. 



Fig. 4 Panel layout of choke evaluator. 


THE CHATTERBOX!!! 

ALL TRANSISTORIZED SPEECH CUPPER-FILTER 

Maintain Full Modulation—Multiply Audio "Punch" 



• Ruuyed P,G. Board 

• Not a Kit—Ready To Use 

• No Modification To Xmitter. 

• Self Powered— 

Batteries Inch 

• Shaped Audio Response 

• High a Toroid Filter 

• True Clipper, Not 

Compressor 


Phone Plug and Jack Standard'—Other Types Available 


C-Y ELECTRONICS 

3810 E, 365th Street 
WILLOUGHBY, OHIO 


*24-95 Postpaid 

Ohio Res. Add 3% 

Send For 
Free Flyer 




PAUSAN COMPANY • SAN RAFAEL, CALIF. 


STANDING 
WAVE BRIDGE 

Measures both 52 or 
75 ohms* Takes full 
kilowatt* 

$17.95 


TRANSISTORIZED 

OSCILLATOR-MONITOR 

Complete unit ■—- 2 transistors. 
Pitch and volume controls. 

$14.95 


LOW-PASS FILTER 

4 Shielded sections 
—Up to 80 db at¬ 
tenuation. 52 or 75 
ohms — negligible 

loss $11.45 


HYBRID 

PHONE PATCH 

Use on AM or SS8. Built-in 
R.F. Filters. Gain controls, 
null controls. VU-meter. 


$27.95 


ALL BAND AMATEUR RADIO TRAP ANTENNAS! 



Reduces interference anil 
Noise on All Makes Short 
Wavs Rftctlvert. Makes World 
Wide Rer*ptl*fl StronQ*r. 
Clearer on All Bands! 




For ALL Amateur Trans¬ 
it Guaranteed for 

SO0 Walt* Power for Pi- 
Net or Link Direct feed. 
Liflht. Neat. Waaiherpfool 


Complete as shown total length 102 ft. with 87 ft. of It ohm 
balanced feedllne, HI-impact molded resonant trap*. (Wt. 3 o%, 
l" i 5" long). You Just tune to desired bond for beimllke ia- 
suite. Excellent for ALL* world-wide short-wave recelveri and 
.imateur transmitters. For NOV’lCtJ AND ALL* CLASS AMA- 
TEUK8! NO BXTKA TUNEBS OH GADGETS NEEDED' 
KtJmlnatei 5 separate antennae with excellent performance 
guaranteed, lit* as Inverted V for all band power gain. NO 
HAYWIHE HOUSE APPEARANCE! EASY INSTALLATION! 

'<0-4(1-20-15-10 meter band*. Complete..*....$14.93 

10-20-15-10 muter bunds. 54-ft* am (best for w-w awl’s) 13.95 
SEND ONLY $3.00 (cash, ck., mo] and pay postman haline* 
COD plus postage on arrival or arnd full price for postpaid 
delivery. Free Info ninth mi. 

Available only from: 

WESTERN RADIO - Dept AMI - Kearney. Hvhrtekz 
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Pig. 5 Interior of choke evaluator. 


Panel layout, shown in Fig. 4 is func¬ 
tional, and is designed for a right-handed 
operator. To simplify construction, and to 
eliminate long internal leads, all parts are 
mounted on the lid of the bakelite utility box 
(Smith #2257), Two series resistors, selectable 
by means of a double-pole double-throw center- 
off power switch, are provided, giving an ef¬ 
fective measuring range in excess of from 0.1 
henries to 100 henries. Panel labels are made 


on Metalphoto, by the Kohler techniques’. 

Interior of the choke evaluator is shown in 
Fig. 5. Construction here is perhaps more 
rugged than is actually necessary, but it is 
much easier to make things a little stronger 
while building than to patch and fix at a 
later date. 

Using this device, it is possible to answer 
the question “How many henries” in a little 
less than ten minutes. Obtained answers have 
been found entirely satisfactory in the fre¬ 
quency range from 60 cycles to about 3,000 
cycles. As the frequency increases, the readings 
become less accurate and less consistent, due 
to distributed capacitance and core character¬ 
istics. Because of these extraneous factors, 
few cored coils have the same inductance at 
all frequencies. 

Because of these limitations, this method of 
choke evaluation should be limited to selecting 
components for power and voice frequency 
filters only. Components for use in ultra-high- 
fidelity equipment, or for supersonic frequen¬ 
cies. should be evaluates either by use of an 
inductance bridge, or by use of an evaluator 
built on this general plan, but having a supply 
frequency nearer that at which the com¬ 
ponents will be used. . . . Ives 

1 Kohler, George M. Prototype Labels, Electronics, Vol. 
33, No. 1, Jan. 1, 1960. i». 100 <*t seq. 


Letters 


Bear Wayne: 

Just a short word of sincere thanks to you for the 
great pleasure I have each month in reading "73.“ The 
magazine is a work uf art. In particular your own 
column is n veritable jewel and I wouldn’t miss it for 
a mint* 

As a Porsche aficionado and ex-newspaper ed itor I 
can well understand ami appreciate everything that you 
muse about from the joy of driving a Porsche to the 
relentless pressures of producing a publication* And 
this is not to neglect the fine technical articles you 
feature in each edition* All in all, “711” is far and away 
at the top of the ham publications list* 

i hope that you have found your new quarters in 
that lovely, huge New England mansion to be all that, 
you had anticipated. Your description of the move was 
wonder fu l* 

Best of luck on everything! 

Mark McCormack K3LOVEA 

Dear Wayne: 

1 was aghast to note your no smofeee, no drinkee stand 
taken in your Sept* editorial. Heavens! Don't you real¬ 
ize, with n clean-lifer approach like that, you are ruin¬ 
ing your chances of appearing in Camel cigarette ads 
tin full colon when you're rich and famous?? 

The above, plus your constant humor and slightly right- 
of-c enter stand, insidiously compels me to kick in an¬ 
other $3.50 to sie what happens next ! 

At the rale you are going, 1 can only conclude that 


you honestly enjoy giving Brand x and OLD MEN fits! 
This cannot go unrewarded! Please renew me with the 
Oct, issue. 

Terry F. Staudt W0WUZ 

Dear Wayne: 

You have reached me. Here is a check to help pay the 
wolf before he slips on the coming ice* 

From past record this is for my economic protec¬ 
tion, Every time 1 go to the store for the latest 73, 1 
end up with too many ham type goodies and a torn up 
copy of the word. 1 figure the back issues have cost me 
about TOO dollars. 

Hope you continue the fine work in the new QTH* 

tieorge A. Howland W4AIY 

Dear Wayne: 

1 am just back from the convention at Disneyland, 

WOW! ! ! 

What’s all the talk about a staff of two for 73? I 
went up to the **73"' booth to say “Hello' 1 to you and Vir¬ 
ginia* First thing I know this smiling YL is twisting 
my arm and crooning in my ear* “So what if you do 
already subscribe to ‘73*. You can extend your sub¬ 
scription at these terrific convention rates/' She says. 

OK, Says I— M So 1*11 extend" Maybe even pick up a 
couple of back issues for some friends who are not 
charter subscribers.” 

“Back issues” she says—“Sure but don’t be cheap. 
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Get a binder to keep them in.” "OK"—I said as the 
arm starts to turn blue. 

Just then up comes Rood old Jim W A.6ELTX—"How 
you dointr — ? Grade." He says, "Fine" she says, stiU 
smiling—just fine." "Now how about a binder for your 
own copies" she says, applying a little more pressure. 
"O.K., O.K.," I plead, shoving a $20.00 into her 

eagerly waiting hand* 

Please, Wayne, How many of these Green Sales Ama¬ 
zons have you turned loose on us? Do they all train 
by tarrying 65 lb, packages of "*73"* Do they all look 
cute and feminine? Are they all married? Is Gracie 
Jim’s XYL? and please can you tell me What will my 
95 year old grandmother do with a life subscription 

to *'73".??? 

I am very much against anonymous letters but if I 
sign my name I may find Gracie selling me two more 
maps and a forever subscription. 

Dear Friend Wayne: 

Nice contact the other day—sounded real FR from 
that new location* Also talked to one of your boys over 
your station a few days later in the week* 

I have just been awarded the first and only Empire 
DX Certificate on Two Way SSB by the Radio Society 
of Great Britain- The award has been in existance for 
about 25 years and quite a few amateurs have won it 
on CW and AM phone* but I am the first amateur to 
qualify on SSB* This award took me five years to get 

the proper two way contacts, 

Chos* W* Boegel f Jr* W#CVU 

Good wor\ Chuck, 

Dear Wayne: 

Why didn’t you ask your readers to make donations 
to YOUR Building Fund? Andy W3NL 

rd rather not* 

Dear Sir: 

Here is a stunt I have used , * . a selenium rectifier 
across a key or relay stops the inductive kick that some¬ 
times can be heard in the receiver* Both Federal and 
International are making units for this purpose. 

H, F. Watson W3ALY 



Dear Wayne: 

I have* as you can see* been quite careful after sub¬ 
scribing to 73 for Life. 

Vance V- Vogel W4GVE 

Looks promising Vance. And thanks a megohm for the 
beautiful box of deadly nightshade fruit that you sent . . . 
it was delicious. Please send antidote. 
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Dear Wayne: 

Thought you might like to see the vehicle in which 
your peripatetic Western Representative* Jim Morrisett* 
WA6EXU # mobiles about his territory* It must be 
seen to be believed, and even then it rather boggles 
the imagination. 

Jim stopped by to see me one recent afternoon* but 
my camera wasn’t handy at the time* Next morning, 
on my way to the office* there was Jim’s Volkswagen 
bus* parked about 150 feet from the ocean* Had my 
camera along that time, and the enclosed photo resulted* 

Vm not quite sure what kind of radiation pattern Jim 
must get from any of the antennas* but apparently they 
all work. The outer antennas are a stacked pair of six 
element two-meter yagis* and the center device is a 
two-meter *T)ual Diversity" beam. 1 asked him what he 
did when he was mobilling along and wanted to work 
stations on either side of the highway. “I use the J," 
he said, and, sure enough, amongst that mass of 
aluminum tubing there lurks a J (right above the door, 
on the driver’s side»* Both Heath and Clegg VHP gear 
are installed in the bus* 

I shuddered at the thought of high winds while 
traveling and their effect on this rather top-heavy ar¬ 
rangement* and the havoc low-hanging tree limbs could 
cause* but these have not—at least not yet—been prob¬ 
lems to Jim* 

And where was Jim when the picture was taken? 
Well, he was still sacked out in the bus (it is his mobile 
home-away-from-home) and If you look closely you may 
be able to see a big too sticking up back there some¬ 
where* 

Richard F. Van Wiekle* W6TKA 
Santa Barbara, < atifomia 
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LEMONS - NO GUARANTEE 
POOR SERVICE - UNRELIABLE 


WHY TAKE A CHANCE! FOR 26 YEARS WRL HAS SERVED 
THE HAM, PROVIDING THE BEST EQUIPMENT, FULLY 
GUARANTEED, PROMPT PERSONAL SERVICE, AT LOWEST 
PRICES. WRL IS THE "HOUSE THE HAMS BUILT." 



Leo L Meyeraon, WOGFQ 



Nationally advertised 
for $74.50. 


GONSET TUNABLE 6M 

CONVERTER 

41 Hot Special’ * on Brand New Gonsets #3275, 6 
Meter MOBILE TUNABLE CONVERTER. Triple 
Conversion with Car Radio — Full 90 day Warranty. 

12 VDG No High Voltage Required. 49/54 MC coverage. Plug into Car 
Radio - Built-in ANL. 6" x: 8 M x 4", Wt. 5 lbs. Wired. 




6 Meter Vertical 


The only col inear 6 Meter Vertical 

an the market. 13 feet high — 
self supporting. Provides oyer 
3 DB gain on 6 meters, DX power 
gain by the 5 3 electrical wave 
vertical. Use 52 ohm wax feed¬ 
line. Shipping wt. 10 lbs. 


$2995 


Express Only, 


6 Meter 



Economical and great per¬ 
formance. Lightweight, Spac¬ 
ed for 6.8 DB gain, F/B ratio 18 
DB. 4 / 2 ' boom. Aluminum to resist 
corrosion* Can be shipped parcel post. 
Wt. 6 lbs. 



Antenna 

Tuner 


' 10 s5 


Universal “Longwire tuner 11 . 
Use on any transmitter with 

power input ot 100 watts CW, 7 5 AM watts or less. 
Matches 52—75 ohm coax transmitter output to any 
end fed antenna wire V 2 wave length or multiples. 
Reduces TVX* Steel case 4 x 5 x 4", W f t. 3 lbs. Kit. 


WRITE FOR OUR FREE FLYER & LIST OF 
OVER 1,000 PIECES OF QUALITY RE¬ 
CONDITIONED EQUIPMENT, 


WRL 12A Generator 



1,4995 


1,250 Watts 

Briggs & Stratton motor 
Shielded Ignition 
Re-wind Starter 


Multi-purpose portable (85 lbs.) 
gen ©ratar~Emergencies— l 1 el d 
Days—Camping or Picnics. 120 
VAC, single phase 60 cycle 
current it 1 250 watts. 4 cycle 3 HP engine with 
governor. Oil bath air concentric Float Carburetor. 
Automatic Recoil Rope Starter. Silent muffler-Shipp¬ 
ing Wt, !Q0 lbs, (Shipped FOB Milwaukee, •Vise.) 

WRL Multitester MT-100 


VOM Multitester — Also 
Capacity — Inductance 


Precision 1% resistors. Sensitivity 
2,000 ohms/volt. All ranges, 16 
position selector switch. Voltage 

(AC & DC) ranges, 0-1,000. Ohms 
(with zero adjust) 0-1 Meg. Current 
0~ l /2 mil, 0-500 mil. Measures capacity, .001-1 MFD. 
Inductance, 0-1000 Henry. Calibrated for both 50/60 
cycles. Audio output scale - 2QDB to + 36DB. Metal 
case, plastic front panel. Size: 5-1/8 x 3% x 1 Sh. 
wt. 1 lb> 
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L 

WORLD RADIO LABORATORIES, Inc. 

3415 W. B'dway * Council Bluffs, la. 


Hi Leo! Send me □ Cion set Converter □ 6M Vertical 

□ 6M Beam □ Ant. Tuner O Generator □ Multi tester 

□ Add to my Charg-A-PIan □ Check enclosed 73-11 

Write far ' i Ftyer ,, Special - FOB WRL, 
Name—*,- *’ ] dI -- 


Address. 


I 

I 

I City, 


State 
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(1296 from page 8) 

Construction Data 

The entire converter was constructed on a 
9!i" by 5" brass plate 1/16" thick. Figs. 2 and 
3 show the details of the cavity tuner. Silver 
plating of the cavity tuner is advisable but 
nut essential. . . . W3HIX 


Coil Data 

LI—7 turns #2S eriam. coper wire space wound to oc¬ 
cupy 5/16" on % n dm, from slug tuned with 
powdered iron core# 

L2—4 turns enam, copper wire interwound with low 

potential end of Ll* 

L 3 — 5 s i turns #18 tinned copper wire W I*EJ* air wound 
to occupy V 2 " output tap Y* turn from ground end. 

L4— 5 %. turns #18 tinned copper wire 14" LD# air wound 
to occupy 7 16". 

L6—13 turns #30 enam. copper wire spaced to occupy 
" winding area on 3 /i" form with powdered iron 
core < VHP Grade). 

L7—IS turns #30 enam. copper wire close wound on 
14 " form with powdered iron core, ground tap 
1 . 4 % turns from collector end. 

L 8 —4 turns #30 enam. over low potential end of L7. 

L9—18 turns —30 enam, dose wound on form with 

powdered iron core i VHF Grade) ground tap 14 Vi 
turns from collecter end. 

LlO -—3 turns #28 enam. wound over low potential end 
of L9. 

L13, L14, LI 5—1 7/16" long %" dia. copper tubing tuning 
screws SCI, SC 2 . 3C3 enter the hollow copper tub¬ 
ing to form tuning capacitors as noted below. 


I in’ fcj CUT ^Ar to fit cs 1 


MATERIAL" t/32* T 
BRASS STOCK 
{SILVER PLATE IF 
POSSIBLE! 



SIDE VIE* 



TAP FOR C5 

CLEARANCE HOLES 
OR 2/56 SCREW. 


THIS ENQ OPEN 



THIS END CLOSED 


je- v* m 


CLEARANCE HOLES 
FOR 2/5S SCREWS 


COPPER SHIELDEO ENCLOSURE FOR L9 


rm 



nr - 

14 1/2 T 

★ 

~r 

3 1/2 T 


TO COL. 1ST IF 

TO GKO 
TO C9 


TO OUTPUT 
CONNECTOR- 
GNO“ 


i 






TO COL 2 ND IF 


T" 

4 1/2 T 
* TO GNO 
TO C H 


t 

31/2T 


RFC * * 90MC CHOKE 

RFC 2 - 30 MC CHOKE 



station 

MAN l ' AL 




l J i 


K7AOZ 


TNX . . . for your con- 
ratula!ions and Live cornp- 
iments on the STATION 
MANUAL from the world 
over, TEN sections of oper¬ 
ating aids and records . • 
Station Log . . Call-Name* 
GTH Index . . Prefixes . . 
DX Records , , ETC. Top 
quality throughout, . Beau¬ 
tiful vinyl cover . , loose 
Leaf versatility. At leading 
dealers or direct. Only 
55*95 postpaid. Add $100 
your station call on cover. 

The perfect gift for 
the radio amateur 


HAM AIDS, Box 8072, Spokane, Wash. 


R 


NOISE FILTERS 

NEW MALLORY TYPE NFI5 220 
RADIO NOISE FILTER (FULL WAVE) 

Removes A.C* line disturb¬ 
ances for a 5-9 QSO {wash* 
machines, fluorescents) used 
for T.V^ ham receivers, Hi-Fi, 
moderate pwr xmtrs 
IS amps @ 220 vac 
30 amps @ 115 vac 
easily installed 

Value $15*00 

Limited supplies @ $3.95 (p.p.) 

Lumachi if.’;,* 3 l y. 




THREE IMPORTANT 
REASONS WHY 
YOU NEED THE 


NEW, 

FALL 1962 

OU.B0OK 


Foreign Listings 

tf your present CALLB00K (ah outside u.s.) _ __ 

is^a^oLdover20% $3.00 „ 

of the listings have been ___ 

changed or added! >3.uu 

• Over 16,000 new amateurs added since 
the Summer. 1962 issue—biggest license 
increase in history! 

• Completely revised essential data—latest 
international prefixes, Q signals, postal 

info., airline distances, time chart, etc. 


Now on sale at your amateur equipment dealer; if not conven¬ 
iently located you may order by mail please add 25? for mailing) 

ff RADIO AMATEUR CALIB00K, INC. 

Dept. B, 4844 Fullerton Ave , Chicago 39, III. 



write for illustrated brochure on exclusive 

WORLD ATLAS .. . DX GUIDE . . .SPECIAL FULL COLOR MAPS. 
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Those Different Diodes 


Staff 


A T A HAM convention not too long ago, 
one of the speakers described the updating 
of a mobile receiver. Among the improvements 
added, he said, was a Zener diode to regulate 
oscillator filament voltage. At the conclusion 
of his talk, when he asked “Any questions?", 
half the hams in the room raised their hands 
with the same query; 

“What’s a Zener diode?" 

The situation is a general one today; with 
many liams employed in the military elec¬ 
tronics field where the phrase “state-of-the- 
art" is a watchword, and others in far differ¬ 
ent vocations, we’re developing a technological 
split in our ranks. Many of today’s construc¬ 
tion articles call for strange and exotic devices 
which are totally unknown to those of us not 
working on the thresholds of the particular 
field involved. 

In a small effort to remedy this situation, 
we’ve collected definitions, explanations, and 
some workable circuit information for three of 
the latest diode-type devices. Naturally, by the 
time you read this, a new crop of gadgets will 
have appeared — but this may at least take 
some of the mystery out of these different 
diodes. 

Since Zener diodes touched off the whole 
idea, let’s start with them. First, what are 
they? Second, what do they do? 

The answer to the first question makes 
more sense if the second is answered before¬ 
hand; The Zener diode is the semiconductor 
version of the old familiar YR tube. It is 
used in the identical manner, current-limiting 
resistor and all, for the same purpose. How¬ 
ever, it requires less room, doesn’t break, and 
is available in a wide variety of voltages and 
power ratings. 



Now, what is it? Basically, the Zener diode 
is just a conventional silicon junction power 
rectifier. All silicon junction rectifier diodes 
have a rated “peak inverse voltage” at which 
they break down and conduct in the reverse 
direction. If the diode is specially processed 
during manufacture, the voltage value at 
which it breaks down can be kept constant 
over a wide range of reverse current flow— 
and you have a Zener diode! 

Since special processing is required, the cost 
of most Zener diodes is rather high. However, 
ordinary silicon junction rectifiers can some¬ 
times be used as Zeners if you’re willing to do 
some experimenting, and if the current 
through them is kept low (high current will 
burn them out instantly). For instance, the 
rectifiers produced by Diodes, Inc., show a 
particularly sharp “Zener break” just above 
their rated PIV. 

’<> use a conventional diode as a Zener, 
hook it up as shown in Fig. 1. Start with a 
high value of series resistance. Note the volt¬ 
age reading across the diode, and the current 
through it; multiply these two values to get 
the power going into the diode. So long as 
this power is less than % watt (for the con¬ 
ventional 750 ma power rectifier) the diode is 
safe; you can reduce the resistance by small 
steps, recomputing the power after each 
change, until you reach about two-thirds of 
the -watt level (some margin must be left 
for regulating action). The diode will then 
regulate over a wide current range, at the 
value you read on the voltmeter. 

Note that the diode is hooked up in reverse, 
w’ith the cathode to positive and the anode to 
negative. This is necessary with all Zeners, 
since it’s reverse current flow that provides 
the regulation. Hooked up in the forward 
direction, they're just like any other diode 
except that they cost more. 

Average cost (as this is written) for the 
least expensive low-voltage Zener diodes is 
around $4 each (although Hoffman produces 
a line of them for about 75 cents per diode) ; 
these units won’t handle much more current 
drain than a conventional VR tube, but are 
available in a wide range of voltages from 
3.9 volts up. 
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For higher current, you have a choice. 
You can use a bigger diode, at rapidly sky¬ 
rocketing cost, or you can use the little Zener 
as a reference element in a transistorized 
regulator such as that shown in Fig. 2. Here, 
a small current flow through the Zener can 
regulate up to 3 amps through the transistor 
—and bigger transistors can be substituted 
for higher current still. 

Of course, if you want to use the Zener 
without the transistor, you can use the circuit 
of Fig. 1 omitting the meters and putting the 
load where the voltmeter is shown. 

These two basic circuits take care of nearly 
all voltage-regulation applications, but the 
Zener diode has more uses than that. Unlike 
the VR tube, the Zener requires no “firing- 
voltage" margin; it*s more of a “built-in bat¬ 
tery” as one text describes it. What's more, 
this battery never wears out. 

Thus, you can eliminate the fixed-bias sup¬ 
ply for a class B modulator by putting a 
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GENERALIZE YOURSELF) 

LEARN RADIO CODE 




PRICE 

$9.95 


The EASY WAY 

No Books To Rood—No Visual 
Gimmicks To Distract You* Just 
listen and learn 

Baled an modern p^yrhnTetItaJ 
techniques — This course will lake 
you beyond 13 w*p.rtu !■ 

LESS THAN }4 THE TIME 

Available also on magnetic tape 
See Your Dealer Nowt 




Album Contain* 
Thro* 12" IP'* 
2Va Hr. 
Instruction 


EPSILON 

RECORDS 


2769 CAROLINA 
REDWOOD CITY, CALIF. 



WATCH FOR 

the 180 watt PJE.P. 

S-20B SSB Transceiver 

by Transceivers, Inc. 

Xtal-lattfce filter 3 kc bandwidth 

“S” meter 16:1 tuning ratio 

Excellent sensitivity 65 watts AIVI 
and best of all . . . $295.00 

Write for complete specifications 

TRANSCEIVERS, INC. 

158 Longbeach Road 
Island Park, New York 



Though l have noticed a not unpredictable 
chill from down Connecticut way. the response 
to my announcement of the formation of the 
Institute of Amateur Radio was quite well 
received. The Institute lias been launched and 
we have a lot of interesting plans afoot for 
it. Charter Membership, Which will have some 
decided advantages later on, will he open only 
until the end of this year, but will be good 
for the entire year of 1963. 


Charter memberships are piling in and Char¬ 
ter Membership cards are being sent out. Many 
members have good suggestions about further 
organization and possible activities of the 
loAR . . . ! think we are going to have some 
fun. One member suggested that we ask age 
on our application forms, but I have known 
too many 52 year old children and 18 year 
old adults to feel that this should be a factor. 

. , . Wayne 


Application for Charter Membership in the Institute ol Amateur Radio 

(Valid only if postmarked before January 1, 1963) 


Name...Call: .(must be licensed) 

Address .. 

City .... Zone...... State.County.. 

Class of license: Novice Technician General Advanced Extra Conditional 

Year first licensed.. Old calls ... 


Charter membership fee of $1.00 must accompany this application. This will pay dues 
in full until December 31, 1963. 
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MODULATOH TUBES 

O " 0 

FIG 3 

Zener diode (of the right value to provide 
proper bias) in the common cathode circuit as 
shown in Fig. 3. Where a conventional cathode 
resistor will give you a bias which varies with 
current drain through the tube, the Zener’s 
voltage drop is constant so long as you don’t 
fall below its minimum current or go above its 
upper current limit; most class B modulators 
fill both these requirements. 

The same trick can be used to put fixed bias 
on any amplifier stage, either audio or rf. In 
addition, the Zener diode doesn’t require any 
bypass capacitor, since its ac impedance is 
almost zero (and at any rate is far below that 
of most bypass capacitors). 

The voltage-limiting property of this diode 
can also be used to build a most simple audio 
speech limiter for addition to any modulator, 
as shown in Fig. 4. Here, two Zeners must be 
used back-to-back; otherwise, half the audio 
cycle would be shorted out to ground. As in 
all clipper-limiter circuits, a low-pass audio 
filter would follow this to remove the harmon¬ 
ics generated by clipping. 

One of the most sophisticated uses of the 
Zener diode is in the construction of direct- 
coupled amplifiers. If the Zener is put in series 
with a dc voltage, it will effectively subtract 
its own voltage drop from that voltage and 
pass on the rest. 

Thus, if the resting plate voltage of an 
amplifier tube were 150, and if a 120-volt 
Zener were connected from the plate of that 
tube to the grid of the next stage (in place 
o! the usual coupling capacitor) the voltage 
at the next grid would be 30. 

This doesn’t sound so good, but now we 
place a 33-volt Zener in the cathode circuit of 
the second tube to give a fixed 33-volt bias, 
and the net voltage from grid to cathode be¬ 
comes —3. This is more like conventional am¬ 
plifier operation — except that the circuit will 
respond all the way down to dc. 

While such circuits aren’t too useful in most 
ham equipment, they’re occasionally essential 
in special test equipment. A complete circuit 
giving a 100-volt output swing for 0.025 volts 
peak-to-peak input is shown in Fig. 5. 

Another new diode you’ve undoubtedly heard 
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FIG 4 


something about is the Esaki, or “tunnel,” 
diode. 

These little varmints can drive you crazy if 
you let them. Let's try to stay sane while go¬ 
ing through the same study of them that we 
did for the Zeners. First, what are they? Sec¬ 
ond, what do they do? 

The tunnel diode is, again, a specially- 
treated semiconductor junction diode. The 
main characteristic keeping it in the spotlight 
at the moment is its negative resistance under 
certain conditions—heretofore, negative resist¬ 
ance has been a tricky thing to obtain. 

What does it do? Well, if you could cancel 
out all the resistance in a tuned circuit you 
would have an ultra-stable oscillator. If you 
cancelled out most but not all the resistance, 
you would have a high-gain low-noise amplifier 
—which would also work in both directions. 
The possibilities are ( theoretically at any rate) 
limited only by your imagination. 



FIS 5 

The trouble with the tunnel diode is that it 
works too well. One of the biggest problems 
with them is that of keeping them from oscil¬ 
lating at any number of frequencies simultane¬ 
ously. They can amplify af, oscillate at a dozen 
places in the rf spectrum, and mix all the 
various signals together—all at the same time, 
without batting an atom. What's more, if you 
give them the slightest opportunity, they'll 
do it! 

. Fig. 6 shows a typical theoretical tunnel- 
diode circuit you can find in any textbook new 
enough to talk about them. If the inductance 
and capacitance of the tank circuit are the 
only reactances present in the circuit, this gad¬ 
get will act as either an amplifier or an oscil¬ 
lator at the resonant frequency of the tank 
circuit. The choice of amplification or oscilla¬ 
tion depends on the impedance of the circuit; 
if the impedance is lower than the tunnel di¬ 
ode’s negative resistance value, the circuit am¬ 
plifies. Otherwise, it oscillates. 

The trouble, of course, is that the inductance 
and capacitance aren’t confined to just the 
tank circuit where you want them. The inter- 
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f SAVINGS ON NEW 
SEMICONDUCTORS ! ! 


ZENER DIODES 


% 

watt 20% 

4.3piv 

$1.15 

3/4 

watt 20% 

6.2piv 

1*15 

% 

watt 20% 

8.Spiv 

1*15 

% 

watt 20% 

15, piv 

1*15 

3/4 

watt 20% 22. piv 

1.15 

1 

watt 20% 

4.3v 

1.35 

1 

watt 20% 

6.2v 

1.35 

1 

watt 20% 

8.5v 

1.35 

1 

watt 20% 

15. v 

1*35 

1 

watt 20% 

22. v 

1,35 

Double anode 

6.3v -t-20% 

,50 


TRANSISTORS 

Similar CK721, CK722, CK786 2 for 60* 

PNP repl'm't 4-trans radio 2.10 

PNP rept'm't 5-trans radio 2.45 

PNP repl'm't 6-trans radio 2.75 

DIODES 

10 for 

German'm replaces 1N34A . * • . $0.98 
Similar 1N137, IN137A, INI38, 

etc. ....... ... 1*20 

Gen. purp, glass silicon) .. .93 

R-f gen. purp replaces 1N82A .. .98 

NOTE: All semiconductors listed above 

MADE 


lOOma 
1 OOma 
1 OOma 
lOOma 
500mo 
500ma 
500ma 
750ma 
750ma 
750ma 
750ma 
750ma 
750m a 
750m a 
750ma 
750ma 
750ma 
750ma 
750mo 
750ma 

2omp 

2amp 
2amp 
2 amp 
2amp 
2amp 
2amp 
2amp 
2amp 
2amp 


RECTIFIERS 

lOOOpiv hi-V silicon $1.70 
ISOOpiv hi-V silicon 2.25 

2000piv hi-V silicon 2.95 

3000 piV hi-V Silicon 4.45 

200piv epoxy, sim. 1N2069 .30 

400piv epoxy, sim, N2Q70 .40 

600piv epoxy, sim. 1N2071 *70 

50piv replaces TN599 *11 

TOOpiv replaces 1N600 ,20 

20Opiv replaces 1N602 .33 

3O0piv replaces 1N603 *39 

400piv replaces 1N604 .48 

500piv replaces 1N605 .60 

600piv replaces 1N606 .75 

700piv — .95 

SOOpiv - 1.25 

900piv — 1,50 

lOOOpiv - 1.95 

ISOOpiv - 3.25 

2000piv - 4*15 

50piv replaces 1N2026 .17 

lOOpiv replaces 1N347 .30 

200piv replaces 1N2027 .45 

400piv replaces TN2029 ,90 

600piv replaces 1N2031 1.35 

SOOpiv replaces INI236 1.75 
lOOOpiv replaces 1N3366 2.90 
ISOOpiv replaces 1N3371 4.70 
2O00piv - 6.50 

Cant. Rect. similar 2 N1600 3,50 


RECTIFIERS 


2amp 

2omp 

2amp 

2omp 

2amp 

2amp 

2amp 

2amp 


12amp 
12amp 

12amp 
12amp 
I2amp 
12amp 
3 2amp 
20a mp 
25amp 

25amp 
25amp 
25amp 
2 5a mp 
25a mp 
50a mp 
50amp 
50am p 
50 a mp 
50amp 
50amp 


50pfv axial lead 
lOOpiv axial lead 
200piv axial lead 
400piv axial lead 
60Opiv axial lead 
SOOpiv axial lead 
lOOOpiv axial lead 
ISOOpiv axial lead 
2000piv axial lead 

50plv replaces IN1199 
lOOpiv replaces INI 200 
200piv replaces INI202 
400piv replaces 1N1204 
60Qptv replaces IN 1206 
BOOpiv — 

lOOOpiv — 

to 400 piv. Cont. Rect. 
50piv replaces TN248A 
lOOpiv replaces 1N249A 
200piv replaces 1N250A 
400piv replaces TN2136A 

600piv replaces 1N2138A 
SOOpiv — 

25piv - 

50ptv simitar 1N411B 
lOOpiv similar 1N412B 
200piv similar 1N413B 
400prv — 

soopiv - 


$0.15 

*27 

.40 

.85 

1.20 

1.60 

2.80 

4.30 

6.00 

*75 

1,20 

1.75 
2.60 

3.75 
6.90 
9*50 

14.00 

1.50 

2.50 
3*70 
4.73 

7.75 

10.00 

2.70 

3.98 

5.98 

6.50 

9.75 
16.00 


are NEW-CLEAN I 1 fully guaranteed. Subject to your approval* AMERICAN 
and individually tested to meet above ratings. 



SEND FOR FREE CATALOG 

Order Direct 
Shipped Prepaid 



ALCO ELECTRONICS 


21 SO. BROADWAY 
LAWRENCE, MASS. 


connecting wires have both self-inductance and 
capacitance both to ground and to each other. 
The diode itself has some inductance and ca¬ 
pacitance. So does the power supply. And every 
possible resonant circuit with an impedance 
greater than the diode's negative resistance 
produces oscillations! 


IK 



One way of getting around this problem, by 
brut© force, is that shown in Pig. 7. This cir¬ 
cuit may be familiar; it’s from * Uost In a 
Tunnel" in our January, 1961, issue. Here, 
the 10-ohm resistor in the power supply 
swamps out any possible oscillations there, 
while the 20-ohm resistor swamps out the un¬ 
desired oscillations in the rest of the circuit. 
Somewhere around 50 me, the inductance of 
the 20-ohm carbon resistor and its own capaci¬ 
tance to ground form a resonant circuit with 
impedance great enough to force oscillations, 
and the result is a 50-mc-or-so sine wave with 
nearly 1-volt peak-to-peak amplitude. The 
headphone is used as a mike to modulate the rf. 


HEY 


WE WAN f YOUR 
OLD RECEIVER 


WE WILL ALLOW IN TRADE FOR 
GOOD USED RECEIVERS AS FOLLOWS 


Haiti. S38E .... *75.00 
Hall!. S108 .... 150.00 
Halli. SXII0 ... 170.00 

Halli. S85 . 125.00 

Hall!. S99 ..... 150.00 
National SW54. 65.00 

National NC60. 80.00 

National NCI25 150.00 
National NCI73 135.00 
Natl. NC I83D, 200.00 


Hamm HQI29X.$I50.00 
Hamm HQI40X. 175.00 
Ha mm HQ 100.. 160.00 
Hamm HQII0., 225.00 
H a mm HQ 160.. 250.00 
National NC88. 110.00 
National NC98. 135.00 
National NCI88 120.00 
National NCI09 145.00 
Natl. NC240D.. 125.00 


If Your Receiver li Not LUtod, Plooso Atk for Special 

quota. 


TOWARDS THE PURCHASE OF THE 

NEW HALLICRAFTERS 
SX101A at $445.00 AM ££ U " 


GRAHAM RADIO INC. 

AMATEUR DEPT. $ 

505 MAIN STREET • . READING, MASS 

Tal. 944-4000 (Araa Cod* 617} 
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BOUND VOLUME $15 

It yu\e missed the early issues of 73 tins is 
a iini' j way t** rectify that oversight. This book 
will keep you tip to all hours of the night for 
weeks trying to catch up with the hundreds of 
articles we have published and the ridiculous 
editorials* This volume contains the first 15 issues 
of 73, from #1 in October 1960 to Dec amber 
1961, Bright RED, stamped in gold. 


YEARLY BINDERS 
$ 3,00 

These are also BRlt.ITI HKD and stamped in 
Gold! Specify what year you are collectingt 
1960-1, 1962. or 1963, Preserve those copies for 
prosperity. 

MRT-90 CONVERSION: 50c 

This booklet gives complete conversion instruc¬ 
tions for converting the little pack-set surplus 
units into a fine two meter walkie-talkie. An ar¬ 
ticle appeared in 73 on this unit in the October 
1961 issue. 

HAM-TV $3.00 

TV is one of the newest 
and most exciting phase3 
of ham activity. This book 
gives clear and simple in¬ 
structions for getting an 
operating TV station on 
the air for under $50 out¬ 
lay! It is no wonder that 
hundreds of fellows are 
rushing to get on the air. 
i he interest has been so 
high that a bi-monthly 
bulletin has now been 
started to keep everyone 
up to date on the ad¬ 
vances and latest stations 
to get into operation. 

IMPEDANCE BRIDGE 

$1.00 

Here is a complete set of full scale drawings 
of the parts for the Impedance Bridge which was 
featured in the August 1961 issue of 73. This 
bridge is one of the most useful pieces of test 
equipment that you could possibly build. It would 
cost you hundreds of dollars to buy this unit 
commercially made. This set of plans conies com¬ 
plete with a reprint of the original article. 

SSB TRANSCEIVER 
SCHEMATIC $1.00 

There have been many requests for a gianl 
sized schematic of the wonderful little transceiver 
that appeared in the November 1961 issue of 73, 
This schematic comes complete with a spare issue 
of the magazine in case you missed it. 



INDEX TO 


SURPLUS 


rife* I I 


INDEX 

TO SURPLUS 
$1.50 

This is a masterful 
compilation of all 
articles that have 
ever been printed on 
su rpl us conversions, 
complete with a brief 
run-down of ihe con¬ 
tent of each article 


TV BULLETIN 
$1.00 per year 

The first issue of the TV Bulletin is now ready 
for mailing. This is a bi-monthly bulletin designed 
to keep all fellows interested in Ham-TV up to 
dale on technical improvements in Ham-TV gear 
and on all activities. In the first issue of the 
Bulletin I here is a list of all known hams who 
are reported to be getting on the air on TV. The 
Bulletin is edited by Mel Shadbolt, W0KYQ, 
the author of the popular HAM-TV book. Get in 
on this from the first issue and have a complete 
set of information at your fingertips. 1 he pres¬ 
ent plans call for six issues of the Bulletin per 
year, with at least 12 pages per issue, 

MICKEY MIKER 50c 

S'his is ihe first of our small booklets to come 
off the press. It is a complete description of the 
construction and operation of a little device 
which will measure capacity to a high degree of 
accuracy. This is a gadget that can be built out 
of most junk boxes and will forever be a handy 
item to have around when you are building some¬ 
thing new or fixing something old. 

BACK ISSUES 
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We have a diminishing stock of all back issues 
except January 1961. We are willing to part with 
this stock for only 50^ each. How about that! 


73 Magazine Peterborough, New Hampshire 
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L &N0 C RE SOHAW AT CRYSTAL 
006 X L 
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FOR IN25 At 


Rj i $ 1/2 X R, 


FREO 


fis a 


This circuit is an interesting laboratory cur¬ 
iosity, but isn’t too useful. More quickly adapt¬ 
able to our uses is the crystal oscillator of 
Fig. 8, developed by GE engineers. In this one, 
resistors damp out all oscillations except at 
the crystal frequency. At this frequency, the 
crystal bypasses some of the resistance and 
allows oscillation. 

Recently, the Heathkit people came out with 
a “tunnel dipper,” similar to the familiar grid- 
dip meter. One circuit for such an instrument 
is shown in Fig. 9. Since we haven’t tested it, 
we can't guarantee results—but the fact that 
Heath sells such a product means that it can 
be made to work. 

When working with tunnel diodes, you’ll 
have to get used to dealing with minute volt¬ 
ages and currents. All the interesting action 
takes place wuth voltages of about 50 to 300 
thousandths of a volt across the diode! Many 
meters won’t read accurately in this region; 
the bias-supply circuit of Fig. 10 is recom¬ 
mended to make sure that your supply voltage 
is at least in the right township. 

So far, we’ve looked at diodes which amplify, 


B20 



l PLUG- IN COIL TO RESONATE WITH TUNihlG 
CAPACITOR AT DESIRED FREQUENCY 

FIG 9 


5-J8mc 40 turns #20, dla f Vfa** long 
(B4W 3004 or Air Dux 432T) 
!2-45mc 16 turns #20* */2 dia ( \ u long 

(B & W 3003 or Air Dux 4I6TJ 
43-l6Qmc 3 turns on #20, l/j" dia, 3/1 b ff long 

(B & W 3003 or Air Dux 4I6T) 

Start with IK pot at max, resistance, decrease 
its setting slowly* Meter reading will increase, 
then decrease. Set for approx 3 ma reading in 
decreasing portion. Pot need be adjusted only 
when battery ages or is replaced* 

R 

+ Q —A/W 

DC ANY 
voltage 

o-- 

CMOOE IS ant silicon-junction unit 

value Of H in OHMS = 20 X INPUT VOLTAGE 

FIG 10 




JEFF - TRONICS 

Now, in our new, bigger store, hoe can 
offer more of the best in now equipment, 
ns uell as a continually changing stock 
of military surplus bargains. 

The DRAKE 2-B Receiver 
for AM-SSB-CW $279.95 

Speaker $16.95 Xtal calibrator $16.95 

Q-Mult-Spealcer $39.95 

The New-Tronics ’'HUSTLER" deluxe 
all-band Mobile antenna system, in stock. 

The National NC-155 receiver, $199.95 

Ameco converters, kits, accessories. 
Hy-gain antennas, all types, in stuck. 

On new equipment orders over $20.00 
zve ship prepaid in 27. S. 

Surplus Department: 

Zener diode regulators, Texas Inst* IN756A 
8*2 volts, 400 mw. $1,00 each. 4 for $3*00* 
2NI68I Tung-Sol switching transistors 6Q* each. 

Please add postage on surplus items* 

Our new catalog is in preparation. 
Send for your copy. 

479! Memphis Ave, Dept* C3 

Cleveland 9, Ohio 


TEST GEAR 

Surplus—New—Used—OK 
HC-221 Freq* Meter 125 kc-20,000 kc, w/case, ok, 
$75.00 

TS-175 S0mc-1 OOGmc New, $225.00 
TS-186-B l-l0(1 -10,000inc t:W, MCW. putee. $225.00 
Oscilloscope-OS 8/U 115v\ ttOcps, de to 2,5mc, $85.00 
TS-497 (measurement model 80) rf &ig gen, 
2-4G0mc, 6 bands, *1-100,000 uv, $350.00 
Oscilloscope-Dumont-218 115v 00cps operate, 20cps- 
5mc and driven sweeps 1/10/100 micro-sec. 
markers, $195.00 

Oscil!oscope*Dumont-256E 115v 60cps operate, Smc 
response, $195.00 

Hewlett Packard-803 A VHF Impedance and SWR 
Bridge, 5Q-50Ome, 2-2000 ohms imped., >450.00 
Berkley Decimal Scaler model 2000* $150-00 
Spectrum Analyzer TS148/I P w/accessories, less 
transit case, $450.00 

In Stock—Tekronix 511-513—Quotes on Bequest 

Rex Radio Supply Co. 

88 Cortlandt St*. New York* N. Y*, CO 7-I6I7 


GONSET COMMUNICATION SPEAKERS 

BRAND NEW, High Quality 5" « 7" 
Speaker in attractive grey cabinet. 
Regularly $19.95 SPECIAL $7.95 

SIGNAL ELECTRONIC SUPPLY 

13613 S. WESTERN, GARDENA, CALIF. 
FA 1-4867 (213) FA 1-2318 

SAVE AT SIGNAL! 

All order# FOB Gardena* Calif. Minimum £5% 
with order* Minimum order $3. Calif* Res. add 
4 f v plate tax. 
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diodes which oseinate, and diodes which beiiave 
like batteries. How about the diode which acts 
like a variable capacitor? 

These are known by many trade names. Pa¬ 
cific Semiconductors Inc. calls their version 
“Varicaps,” International Rectifier calls them 
"Semicaps,” and Amperex uses a string- of 
words: “Silicon Variable Capacitance Diode.” 
Hughes shortens this to “Silicon Capacitor,” 
but they’re all talking about the same kind of a 
diode. 

In many ways, the “silicon capacitor” is like 
a Zener diode; it is effective only when re¬ 
verse-biased, and it requires special processing. 
However, unlike the Zener, the silicon capaci¬ 
tor is never used in the breakdown region, so 
it never carries any current. Let’s approach it 


from the same viewpoints: First, what is it? 
Second, what does it do? 

Like the Zener diode, the silicon capacitor 
is a silicon junction, diode, specially processed 
for the desired characteristics. 

Unlike other diodes, the silicon capacitor be¬ 
haves like a variable capacitor. When reverse- 
biased, it has a certain capacitance. Just how 
much capacitance depends on the voltage across 
the diode. 

As you probably know, a reverse-biased di¬ 
ode looks like an open circuit; now, the defini¬ 
tion of a capacitor is also that of an open 
circuit: two conductors separated by an in¬ 
sulator. The amount of capacitance depends 
on how far the conductors are separated. 

In the silicon capacitor, the insulator is 



% OF BATING VOLTAGE: 
FIG II 
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MESHNA’S EYE POPPERS 

TELETYPE PERFORATING PAPER carton of 73 this converts to a fine 100-156 me continu- 

40 rolls, 11/16 wide. If you are on RTTY or ous tuning receiver with plenty of bandspreftii 

going on RTTY you will want to stock tip on on two meters* 12 lb 15.00 

tape at this extraordinary price. Huy two 


cartons at least, carton—47 ibs $5,00 

BC-lfil POWER SUPPLY 80 Ibs 30.00 

PHONE PATCH KIT includes genuine commer¬ 
cial phone co, coil, cond, switch* Make your¬ 
self a professional patch. g lb 4,00 

28 VOLT DC SUPPLY 4 amp out from regular 
house current. Brand new packaged. Cost 
Uncle Sara $500. Stick a one amp Variac in 
it and you have a variable 0-28 volt DC 
supply for running all that 6-12-24-28 volt sur¬ 
plus gear or charging car batteries. Invaluable 
for servicing auto radios. 22 lb 12.50 

ARK TV MONITOR. Just uncovered in our 
warehouse (lost for 2 years) a few boxes fac¬ 
tory packaged 7" TV monitor. Includes cables, 
and viewing hood* 28 volt input. GO lb 29,00 

PANADAPTOR, NAVY "EBU'’ 400 kc Jt IF. w 
Brand new with book* Made by PANORAMIC. 

Easily modified for **455 IF 1 ' using a broad¬ 
cast set for a converter. 50 lb 75.00 

CRYSTAL MIKE, Turner, hand type brand new 

with cord and plug. 3.00 

CRYSTAL FILTER brand new, made for the 
Super Pro* Conversion sheet included for mak¬ 
ing ^ a variable selectivity control for your 
receiver* 4.50 

ARC-3 RECEIVER, all tubes Sc conversion sheet. 

As written up in the December *61 issue of 


ARC-5 TRANSMITTER, BC-45S. This model 
converts to many uses and bands. Ours are 
govt, rebuilt like new. w/c on version sheets. 

16 lb 8.50 

ARC-5 MD/7 MODULATOR, brand new. 8 lb 8*50 
Buy an ARC-5 as above with modulator and get 
a '‘Dear* both for 15,00 

ARR-2 Receiver with conversion sheets for 

*‘CB M or 2 meter converter, 5,50 

RA-62 POWER SUPPLY for SCR-522 operation 
from 115 volt 60 cycle. 50 lb 35.00 

THOMPSON CO-AX SWITCH 2 position, oper¬ 
ates from 115 volt 60 cycle. Brand new, list 
price of $50.00, 12.50 

RG-8A coax (52 ohm) 30 fi roll with connectors* 2.25 

RG-0B coax (52 ohm) 25 ft roll with connectors, 2.75 

CRYSTALS—FT 243 holder, 50d each 7150-8350- 
8366.7-8375-84 00-8425-844 0-8441.7-848 3.3. 

DISC CERAMICS, bag assorted, contains over 

100 pieces, marked 1.00 

ALL MATERIAL FOB LYNN, MASS. Send for 60 
page catalog of surplus material. Our prices will 
amaze you. All types of radio material, transformers, 
diodes, power supplies, aircraft camera lens, etc. Come 
visit us, open every day 9-5, Saturday included* 

MESHNA, 19 ALLERTON ST., LYNN, MASS* 


furnished by what physicists call “the deple¬ 
tion layer" at the junction. The thickness of 
this “depletion layer" depends on many things; 
among these factors are the way in which the 
diode was processed during manufacture, and 
the voltage across the junction. 

Note those last five words : the voltage across 
the junction controls the thickness of the in¬ 
sulating layer, or in other words, the distance 
between conductors—and thus, the capacitance. 
It works something like the familiar mica com¬ 
pression trimmer, except that voltage controls 
the capacitance. 

If the preceding three paragraphs suggest 
to you that any silicon junction diode can be 
used as a silicon capacitor, you're right. How¬ 
ever, the specially-processed units often have 
a greater range of capacitance, and in addi¬ 
tion, can be obtained in known values. 

The actual amount of change in capacitance 
with change in voltage follows a rather com¬ 
plicated set of equations; the graph in Fig. 
11 shows this change in “normalized" values. 
If you know the capacity of the diode at any 
one voltage, you can. find the percent change 
in capacity with percent change in voltage 
from the graph. Thus, a diode with 22 mmfd 
capacitance at 7 volts bias will have 14.3 mmfd 
at 250 percent of 7 or 17.5 volts, and will show 
33 mmfd at 2.8 volts (40 percent of 7). This 
chart is accurate for all diodes, even though 
various manufacturers rate their units at dif¬ 
ferent bias voltages. 


The circuit for using a silicon capacitor is 
shown in Fig. 12; the silicon capacitor is 
the symbol which looks something like a diode 
and something like a trimmer. You can see 
that the only difference between this and a 
conventional tank circuit is the dc-blocking ca¬ 
pacitor in series with ;he silicon capacitor. If 
this blocking capacitor is very large in com¬ 
parison to the silicon capacitor (10 times or 
larger), it will have no noticeable effect on 
the capacitance in the circuit. 

Going back to Fig. 11 for a moment, you 
can. see that the change in capacitance is al¬ 
most exactly proportional to changes in volt¬ 
age over any very small range. The most linear 
part of the curve has been expanded for the 
region from rated voltage to 150 percent of 
rated voltage; over this spread, the departure 
from true linearity is no greater than 0.5 per¬ 
cent, which immediately suggests the use of 
these capacitors for tuning oscillators and re¬ 
ceivers. 

As a matter of fact, the new Hallicrafters 
FPM-200 is tuned in just this way, and several 
articles on use of the silicon capacitor for 
automatic frequency control have been pub¬ 
lished as well. 
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A bit of thought will remind us, though, that 
the frequency of an oscillator is vot directly 
proportional to the capacitance in the tuned 
circuits; for very small changes, it is, but for 
large changes, the calibration is far from 
linear. 

Fortunately, if a silicon capacitor is used in 
an oscillator tuning circuit, some of the non- 
linearities cancel each other out. Fig. 13 is a 
graph of frequency versus voltage for the 
circuit of Fig. 14; the dotted line is a true 
linear calibration while the solid line is the 
actual calibration curve. You can see that the 
departure from linearity is a very small part 
of the actual tuning frequency. 

Like Fig. 11, Fig. 13 is “normalized" to 
starting conditions. Thus, if the circuit tunes 
to one frequency at a given voltage (say, 7 
me at 5 volts) it will tune to 105 percent of 
that frequency (in the example, 7.35 me) at 
123.5 percent of that voltage (or 6.7 volts). 

The linear region of the curve isn’t quite 
long enough to cover the entire 80-meter band 
at one setting, but is more than adequate to 
cover all our other bands; you can set your 
frequency with a voltmeter. 

The advantage cf such a hookup is primarily 
that you can now put the rf-carrying leads 
right where you want them; the tuning is done 
with dc, which can (and should) be decoupled 
with high-value resistors, allowing you to put 
the tuning controls wherever you like. 

A word of caution: all these characteristics 
hold only when the diode is reverse-biased. If 
the rf voltage swing across the capacitor is 



VOLTAGE 

LI - VALUE DEPENDS ON FREQUENCY DESIRED; 

SLUG-TUNED COIL IS SUGGESTED 

L2-J/4 AS MANY TURNS AS U, WOUND OVER 
COLO END OF LI IN SAME DIRECTION; 

ADJUST NUMBER OF TURNS AS NECESSARY 
FOR STABLE OPERATION 

FIG 14 

greater than the dc bias, anything can happen. 
This can be prevented by tapping the diode 
down on the coil, or by using circuits which 
do not put a high rf voltage across the diode- 
capacitor. 

In addition, voltage must be closely con¬ 
trolled. In our example above, it took only 1.7 
volts change to swing the frequency clear 
across the 40-meter band; a 0.17-volt change 
would move you 35 kc, and just 17 millivolts 
would swing the frequency 3% kilocycles— 
outside the bandpass of many receivers. This 
effect can be put to use to get FJi the simple 
way (see the references) but is quite a head¬ 
ache when it happens unexpectedly. 

In a single issue of this magazine, there’s 
not room to do more than scratch the surface 
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of the strange world of semiconductors. A 
number of other exotic semiconductor devices 
have been announced in the past few months: 
the thyristor, the binistor, the unijunction 
transistor, the four-layer diode, the silicon- 
control led-recti tier, to name but a few. The 
only way to keep up with them all is to read 
the dozen or more high-level engineering pub¬ 
lications, including three devoted to semicon¬ 
ductors exclusively—but at least, this may 
have taken some of the mystery from these 
three different diodes. 
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Silicon. Capacitors 
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", , . then it's all arranged. You f || win all the DX 
contests for the next seven years, at which time 

I'll . * 



HUNDREDS OF TOP QUALITY 

ITEMS ^Receivers* Transmitters, 
Microphones* Inverters* Power Sup¬ 
plies, Meters. Phones. Antennas, In¬ 
dicators, Filters, Transformers. Am¬ 
plifiers. Headsets, Converters, Control 
Boxes, Dynamotors, Test Equipment, 
Motors* Klowers. Cable, Keyers* 
Chokes, Handsets, Switches, etc., etc. 
Send for Free Catalog—Dept. 73. 


FAIR RADIO SALES 

2133 ELIDA RD. • Box 1105 • LIMA, OHIO 


KEEP CANDEE HANDEEM 

WHITE FOR OUR FALL FLYER! 

ir if if WE'LL HORSE TRADE and give you Top $$ 
Dollar $$ for your PRC, GRC, VRC & Test Equipment! 

J. J. CANDEE CO. 

309 No. Victory Blvd., Burbank, Calif. 
l)i)D area 213 — VI 9-2111 


TRANSFORMER, 115V 60 eye, 2 secondaries each 

350 V @ 4 amps.....$22.50 

TRANSFORMER, 115V 60 eye, sec, 1460VCT 290 MA, 

plus bias winding 736 V 33 MA .$10.00 

CHOKE, 5.5 Hy. 900 MA, 26 ohms, 1.5 KVA test.$8.95 
SWINGING CHOKE, 2.3/5.5 Hy. 850-100 MA, 6 KVA 

test ...$12.50 

OYNAMOTOR, Model D-401 EICOR, input 12V @ 9.9 
amps, output 440 VPC @ 200 MA. Brand New! 

Only .. $2.25 

CHOKE, 1.72 Hy. 400 MA, 10 KV.$3.75 

850 WATT MODULATION TRANSFORMER, Chicago 

Xfmr Co., PS-type frame. Pri. 10,000, Sec. 3750 and 

7550 ohms...$32.00 

CHOKE, 2 Hy. 1.15 Amp. 5 KV test.$12.50 

CHOKE, 6 Hy. .5 Amp. 3.5 KV.$4.50 

CHICAGO FILAMENT XFMR, 115V 60 eye, sec. 5V @ 

15A, 5KV AC hipot.$7.50 

MULTI.TAP FILAMENT xfmr, pri. 2I0-24OV 60 eye in 
5 V steps, sec. 5/7.5/10/1 IV @ 35A, common 

Cy . $19.95 

FILAMENT XFMR, 115V or 220V ‘ 50/60 eye, ’set SV 

@ 20A CT, 35kv ins..$12.00 

FILAMENT XFMR, 117V 50/60 eye, two 10V 13A @ 
12.5KV, one I0V 13A @ 7.9KV, one 6.3V 1A..$11.00 
CAPACITOR 8MF 2KV, Cornell-Dubilier, with brack¬ 
ets .$3.15 

CAPACITOR 4MF 3KV, Goodman, with brackets. $3.75 

V C n 81 # C 7701 5. Normandie 

E K W 9 Los Angeles 44, Calif. 

AH Orders FOB L. A. - Phone (213) PL 1-0278 


U. S. #1 ELECTRONICS 

1920 EAST EDGAR ROAD, LINDEN, NEW JERSEY 
Open Saturdays only until further notice. WA 5-3040 

SURPLUS BARGAINS 

TELEVISION CAMERA—Fine for ham or dosed circuit 
use. Vertical resolution 350 lines at 40 frames/see. Com¬ 
plete with all tubes* lens, and conversion sheet. 

L/NEW $99.50 

TELEVISION TRANSMITTERS really beautiful 264- 
372MC unit using a push-pull 8025 final modulated by 
a pair of 8Q25's for 25 watts output. Easily converted 
to 420MC NEW $35,00 

TELEVISION MONITOR—for use with above units. $29,50 
1215MC TRANSCE!VER—APX-6 Hard to get popular unit 
for easy conversion to 121 SMC See Sept* '60 QST. Com¬ 
plete* but less 3E29* L/NEW $22.50 

6 METER TRANSMITTER-A really beautiful unit with an 
815 final AM modulated by an 815 far 50 watts input. 
Metered. L/NEW $24.50 

2 METER TRANSCEIVER—SCR-522 Most common surplus 
piece on 21! AM modulated 832 runs at 30 watts* Com¬ 
plete with tubes. L/NEW $18*50 

WRITE FOR CATALOG 

Ail prices FOB Linden, N, J* Some quantities limited. 
Prices subject to change without notice* Min. order $4-00. 
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DPDT Relay H5vac/60cy eoii, ceramic in¬ 
sulation, Leach #tl77BF 10 amp contacts, 

NEW $3.95 delivered 

Transformer for 24vdc supply, 117/60/1 
primary, tapped secondary 31, 32, 35 & 36.7vac 
at 6 amps, NEW, thermedor 

$8.50 delivered 

Rectifier for above, NEW 

$5.50 delivered 

Capacitors 4,000mfd, 50vdc 

$2.25 delivered 

Modulation Transformer, 20 watts, l -1, 
pri. and sec. 2-6,000, potted Chi. Trans. Ship¬ 
ping weight 5 lbs. Send postage, we'll send 
trans, FREE 

SATISFACTION GUARANTEED 

HIWAY COMPANY 

1T47 Venice Blvd* ( Los Angeles IS* Calif* 


ARC-3 and ART-UA TECH MANUALS! 


Handbooks main ten. r opei\* theory, ichem. dwgs, n rtfl 
ote. Either book postpaid .510,00 


RADIO RECEIVER AND/OR SPECTRUM ANALYZER 
AN/A PR-4 rcvr is the 11* tube 30 me liF etc. tor its 
plug*lti tuning units; has S-meter, 60 ey pwr sply. 

Pan. Video &. Audio outputs. AM. Checked, aligned, 

with heads for 38-1000 me, # . t 

pwr plug & Handbook, fob Lo$ Ang, __ 5164.00 

Add $59.5Q for 1-2,2 knvc: add $79.50 for Test OsclEIntor 
TS-47/APR, 40-3000 me ±1%, CW, AM, PM, w/built-In 
HO cy pwer sply, fob Los Ann. Add $45,00 to got AM/FM 
rcvr instead of AM. 


2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 rcvr, *mtr f rack Al 
caw, exc, cond. 19 tubes In¬ 
clude B32A's. 100-156 me AM. 

Satisfaction grtd. Sold at less 
than the tube cost in surplus, 

Shpg wt 85 lbs. Fob Bremerton, 

Only 1 ".. $14*95 

Add $3,tH> for complete technical 
data group including original 
schematics & parts lists, IF* *H 
formulas, instruct, for AC pwr 
sply. for rcvr continuous tuning. 


for xmfr 2-meter use, &. for putting xmfr on 6 & 10 meftrs. 


COMMUNICATIONS RECEIVER BARGAINS 

RC453B: 190-550 kc 6-tube superhet w/85 kc lF*s> ideal 
as long-wave rcvr, as tunable IF A as 2nd convert, 
W/all data, CHECKED ELECTRICALLY * , „ _ 
Grtd- OKI II lbs. fob Los Angeles ..$12*95 

Same, in handsome cabinet w/pwr sply- spkr r _ 

etc., ready to use, is our UX 535. 19 lb*. ,$37,50 
RBS: Navy s siride 2-20 me H-tubo superhet has voice 
Alter for low noise, ear-saving AGC. high sens. &. seloet. 
IF Is 1255 kc. Chocked, aligned, w/pwr spty, cords, 
tech data, ready to use, fob Charleston, S. C. A 

or Los Angeles ... .$79.50 

R-45/ARR-7 brand new, f2-tube superhet .55-43 me in 
6 banns. S-metcr, 455 kc IF'S. xtt filter, 6 set. positions, 
etc. Hot and complete, it can be made still better by 
double-converting into the BC-453 or QX-535. Pwr sply 
includes DC for the automatic tuning motor. 1 170 cn 
Fob San Antonio #I/t,5U 

Time Pay Plan; $17,95 down* II x $16.03 

R. E. G00DHEART CO. 

Box 1220>GC BEVERt-Y HILLS, CALIF. 


A Good 
Five Cent 

QSO 


George Thurston W4MLE 
3407 Prock Drive 
Tallahassee, Florida 


W HA1 this hobby needs is a good five- 
cent QSO. 

We have plenty of the 50 cent variety— 
the kind we’ve all familiar with, which last a 
minimum of 15 to 20 minutes and consist en¬ 
tirely of an exchange of signal report, name, 
QTI1, a description of the rig (in greater or 
less detail), a run down on the local weather. 
And the final five minutes is an exchange ol 
totally banal fond farewell, as though you 
might mortally insult the guy at the other end 
by just signing off with him. 

"Well OM , guess I better QRT pretty soon. 
The Jr OP just fell out of the tree end seems 
to have broken his leg. So thanks a lot for the 
QSO. Hope to see you again before too long. 
Sure has been pleasant. Oh oh. XYL just called 
chow so 73 DX. Good luck. 73 now Tom OB 
SK K4XXX DE W4MLE 73 GN GL DX SK 

GE Dirr 

We need a procedure signal meaning “I 
don’t want to make RCC. I just want to swap 
sig reports and scram.” Some one has sug¬ 
gested (, OQ ’ for this purpose. Perhaps vou 
could call CQQ CQQ CQQ DE— and in an¬ 
swering another station’s CQ, you might try 
“W4MLE DE W4XYZ QCQ.’” 

This style of operating—similar in some ways 
to contest style used in Sweepstakes, CD par¬ 
ties and DX contests—offers many advantages 
l>oth on phone and CW. 

One of my favorite sports is to pick a rela¬ 
tively clear spot (if I can find one) on 40 or 
80 CW and call CQ using complete break-in 
(QSK): 

CQ CQ CQ DE W4MLE BK CQ CQ CQ 
DE W4MLE BK CQ CQ CQ DE 
W4MLE BK and so on until someone an¬ 
swers. i he reply to his call goes “W7YYY 
DE W4MLE GE UR 579 TALLAHAS¬ 
SEE FLA NAME GEORGE BK” 

And W7YYY almost alawys will reply in 
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FALL SURPLUS SPECIALS DE K2BBC 


Read-N-Save 

DB Mettrs Wz'' rd —10 to +6dl) lmw @ 300 ohms 

NEW $2 75 

Sperti Vacuum Switches for ART-13, etc._,NEW $L00 

M*359 Coax Right Angles ___5 for $1*00 

Velvet Verniers w/large knob _ M __NEW $1,00 

600 Ohm 300 Watt Non-inductive Resistors .*_,, $2.50 

WE-255A Polar Relays for TTP__„_$4.50 

Sockets for use with above relay___NEW $2.50 

Dummy Loads 27 to 40 mcs 30 watt A-S3 __ $1.00 

Choppers Stvns Arnold #222 AC-DC HOvdc max_ $5.00 

Nicad Storage Batteries l,2v 6am p hrs* -___ $2*00 

Bank of 10 batteries in plastic case {12v)_ $17.50 

Chargers for above (12vfr 115ac input ___ $4.95 


NEW SURPLUS TUBES GUARANTEED 

2C39A — $7.50 6F4 (acorn) $1.75 5881 $1.50 

3CX100A5- $14.50 100TH $11.00 6AN5_ $1.25 

6161-$35.00 250TH ___ $18.50 6146 $2.95 

S29B- $9.50 6159 _ $3.75 446A_ $0.50 

-MONEY BACK GUARANTEE ON 

ANYTHING WE SELI_ 


We stock large quantities of Military and Com¬ 
mercial Test Equipment. We buy AN/GRC, PRC, 
TRC and test equipment TS and AN/UPM or 
URM. What have you for sale or trade? 


Dumont Scopes 25GD __ __ __ 

-sno.oo 

304H ... 

$195.00 

SPACE ELECTRONICS CO. 


2T8 West Tremont Ave., Bronx 53, 

N. Y. 

TRemont 8-5222 



kind, often dropping a word about rig, 
weather or a comment on a new antenna, a 
question about conditions, DX, traffic or some¬ 
thing else. 

The QSO usually lasts 3 to 5 minutes be¬ 
cause unless it shows promise right away, I 
73 the other op on my second transmission. 
SK is immediately followed by QRZ? And it 
is surprising how often this will bring an im¬ 
mediate call from some operator who has been 
reading the mail. Otherwise, the O BK is 
resumed. 

Occasionally this has produced eight or ten 
QSOs or more in an hour of operating but 
more often the third or fourth—and sometimes 
the first—of sucli a series strikes a spark and 
some really collossal QSOs result. 

The third of one such series raised YE3AWE 
one night and the QSO lasted 56 minutes. 
Another series produced K2UKQ and Kay 
and I have had many pleasant QSOs since 
then. 

The first CQ BK not long ago produced 
W4IEI and the resulting QSO lasted more 
than two hours and a half and was repeated 
in similar length the following night and a 
shorter one (only two hours) two nights later. 

Far from being “anti-social,” the quick 
QSO is a fine way to add many new friends. 
They come around more often for second 


4X150A Tubes. $5.50 ea. 

Removed from equipment & tested 2/10.00 


Sockets for 4X150A etc.__ $6.50 ea, 

Eimac #SK-610___ 2/12.00 


T-l 79/ART-26 Transmitters 3QCM275 me 
Brand new w/tubes____ -*$59.50 

SP-600-JX Receivers .545-54 me 

Like new ---*«„-- $425-00 

- 


Model 15 TTP complete with synch, 
motors. Excellent _ $225.00 


Berkeley Model 5500C Universal 

counter 8c timer Lab tested—perfect_ $425.00 


Low Freq. Marine Receivers—RCA 

3 bands 240 to 2000 kc—llSvac 

New condition _$69,50 


BC-463A Transformers and Modulators 
converts to 6 mtrs. uses 

815 tubes. New_ 519.50 


Coax Relays SP3T 28vdc 

General Communications 3N120RC or 

Thompson Products 10566. New_$1735 


Bird Model 6250 Milliwattmeter 
0-250mw, 30-500 me, for llandi-Talkies 

New __$42.50 


QSOs if they weren’t bored to death the first 
time. 

A K3 called me one evening and got the 
stock “UR 579 TALLAHASSEE FLA NAME 
GEORGE BK and reproached me with “are 
you in a contest or something? I try to make 
friends in my QSOs, not just fill my log with 
numbers.” 

Before telling him I had just finished a 
75-minute QSO with a perfect stranger I 
asked my K3 friend whether he considered 
brevity unfriendly. 

Is it more friendly to say “UR 579 TAL¬ 
LAHASSEE FLA NAME GEORGE BK?” 
Or to say “R R R R R GE OM TNX FER 
FB CALL UR SIGS HR 579 579 579 HR IN 
TALLAHASSEE FLA THE CAPI TAL CITY 
OF THE SUNSHINE STATE? TALLAHAS¬ 
SEE FLA? TALLAHASSEE FLA BT THE 
HANDLE HR IS GEORGE? GEORGE? 
GEORGE BT SO HWS THE WX THERE IN 
K3 LAND OM? AR K3XXX DE W4MLE?” 

They both convey exactly the same infor¬ 
mation. So why is the five minute variety 
friendlier’ than the ten second variety? 

Certainly the latter approach is more time 
consuming if the object is sheer length in 
QSOs. 

But I’m inclined to like the briefer and 
friendlier ones. . . . W4MLE 
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(W2NSD from page 4) 

of a screen dropping resistor, self biasing and 
a clamp tube would even eliminate the need 
lor the two surplus supplies, Che 2000 volts 
(modulated) come from an old National 600 
transmitter, vintage 1937. The power supplies 
Irom Meshna replaced a couple of bread-board 
supplies that I whipped up the last time 1 ran 
the final back in Brooklyn in L956-7-8. It makes 
it neater. By judicious surplus scavenging and 
a careful eyeballing of the ham ads you should 
be able to duplicate my feat quite reasonably. 

Once you are on two meters with higher 
power you will find ail entirely different oper¬ 
ating world from the Twoer-Halo type of oper¬ 
ating, When the band begins to open up you 
can be in there working the weak ones. When 
aurora starts you can get answers to your calls. 
It may lie fun to sit there calling station after 
station, only to hear them come back to some¬ 
one else, but it doesn't in any way match the 
fun when they come back almost every time 
vou call. It is worth the effort necessary. Like 
all other tilings in this life, you get fun out ol 
ham radio in proportion to the effort you put in. 

FM 

1 )ur article on the Friendly Frequency in the 
June 1962 issue of 73 has resulted in a lot of 
mail and considerable interest . We are prepar¬ 
ing a booklet on the conversion of the AN /VRC 
to six meter FM, which should get a few more 
fellows interested. In case you are fuzzy on 
this, there are several hundred fellows set up 
on 52.525 me wide-hand FM around the coun¬ 
try. Most of them are using converted Motorola 
gear and surplus gear. The idea is to have a 
completely separate station with sqelch set up 
on the calling channel so that anyone calling 
in will have someone or group to talk to. It 
sure helps tie clubs together and adds a new 
dimension to mobile operating in cities. Jack 
Cunkelman W3JKE has published a listing of 
die FM nets all over the country and the in¬ 
dividual stations active in these nets. He also 
lists the phone number and type of equipment 
used by each station, it is quite a list and 
should he in your car if you travel and are set 
up for 52.525 me. Copies may be obtained for 
25<? each from Jack. 

Anthem 

The anti-communists arc still in there pitch¬ 
ing, trying valientlv to sacrifice ham radio for 
a few moments of their own personal glorv. 
What ever happened to he Old West where 
they went to lynchings instead of drive-ins? 


Come on, California, clean up those nuts. 

It is heartening to see that the FCC is 
clamping down on the broadcasting of political 
nonsense from these guys. 1 hope they scuttle 
that incredible request to allow us to play the 
National Anthem twice a day which has been 
sent as a petition to the FCC. I can just hear 
20 meters now with 100,000 amateur radio 
stations playing the Anthem twice a day. seven 
days a week . . . you wouldn’t hear much else. 
With a market like that you can bet that some 
record company would come out with a long- 
play rendition of the Anthem that would run 
45 minutes. 

Ham radio is a fine hobby . . . let’s not ruin 
it with nationalism. We know we have a great 
country and this comes through every time wo 
talk to a DX station. Let’s sel 1 ourselves that 
way. Let’s not try to sell politics, religion and 
other relatively unsalable items over the air. If 
you have an urge to sell, dissipate it by selling 
all comers on the advantages of subscribing to 
73. 

Mobile Monitor Scope 

A reader advises that the 2BP1 or 2BP1A 
are better alternatives for the obsolete 913 
specified in the article in the August ’62 issue 
ol 73 than the suggested 2AP1, which requires 
a higher anode voltage. 

Flagging Interest 

There were several interesting things in the 
July issue of CQ (no fooling!). #1 was the 
I'SA-CA column by K6BX. This column 
started out with two waving American flags 
and reached a crescendo with a huge full 
page reproduction of the actual USA-CA 
award certificate, which features not only a 
large American flag a waving, but all fifty of 
the State flags. In this day and age where we 
are used to seeing the American flag being 
waved more by charlitans and subversives of 
the far left and far right, it is nice to see 
someone with honesty and purity in his heart 
using the American flag as a rallying point. 

Further along in this column Cliff has a 
flash announcement that we are coming out 
with some sort of award which will do away 
with all other awards. Good for us. 

There are several questions which the col¬ 
umn did not resolve for me though. (!) Who 
originated the idea of an award for working 
counties? (2) 1)id Charlie Vogelsong W3BQA 
send the idea for (his award to K6BX together 
with the rather complete set of proposed ru!es 
which were later published as KBBX’s? (3 > 
Did this award pave the way for K6BX to 
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get a position on the CQ staff? (4) Did K6BX 
offer W3BQA USA-CA Certificate Number 
One in return for his not revealing the situa¬ 
tion leading up to the announcement of the 
new award? (5) Was Charlie foolish to turn 
down this great honor and thereby miss out on 
being the feature attraction at the Dayton 
Hamfest dinner? (6) Are the USA-CA awards 
all legitimate? (7 What will happen next? 
(8) Did you know that there is a fine wall- 
sized map of (he US showing all counties 
available from the Gov’t Printing Office and 
put out by the Dept, of Commerce? 

Advertisers 

It is encouraging to note that several ad¬ 
vertisers have had such good success with 73 
that they have decided to run all further ads 
in 73. Each month there are a few new ad¬ 
vertisers who are testing the ability of 73 to 
sell their products for them. Since it is these 
advertisers who are buying your magazine for 
you (the newsstand and subscription price 
rioesn t lie gin to cover printing costs) it sort 
of behooves you to take more than a casual 
look at the ads and to talk up 73 with any 
advertisers that interest you. just a few more 
ads and we will lie able to expand the mag¬ 
azine and bring you more pages of articles 
each month. I call your attention particularly 
to our Surplus section of the magazine. We 
have the largest collection of surplus ads of 
any radio magazine and it w ill stay that way if 
you keep after them. Barry, Meshna, Rex, TAB. 
Goodheart, Veins, Hi-Way, Fair, US #1, 
Space, Columbia, Candee, JI Glass, Signal, 
fefftronies, all have some great buys. Don’t 
miss the catalogs they put out and stop in to 
see them if you can. I visited Meshna recently 
and really loaded up the car . . . what a col¬ 
lection he had. The new Barry catalog eats 
your heart out. Fair lias a terrific selection, 
ditto Columbia and Candee. 

73 TESTS 

Perspicacious readers may notice that we 
have more than the usual sprinkling of tests 
ol new gear this month. There are obvious 
reasons for the spate at this time. 1) The in¬ 
creased sales which these test reports might 
bring on will undoubtedly result in a much 
merrier Christmas for the manufacturers in¬ 
volved . . . and this may just result in a mer¬ 
rier New Year for us when the new ad con¬ 
tracts come in. 2) The test reports are very 
handy for you to use as a sort of shopping 
list for the XYL and harmonics for * 'hristmas 
Buy them one each of the products tested and 
watch their surprised expression on Christmas 
morning. 



SPECIAL! 144 or 220 me TRANSMITTER 


20 watts! Simple to convert 242 me DXT-2 Beacon 
Transmitter, measures 4" x 4” x It" complete with 
antenna, water-tight case and sidetone modulator* 
Power required 3GOV DC St 6.3V, Uses two 12AT7 
and one 6360 final (not furnished). Schematic and 
2-meter conversion data included. Hundreds sold al¬ 
ready at this fabulous price, BRAND NEW, only 6,95 


BC-453 Q-5'er Receiver, 190-550 Ice, Excellent 

Condition ... 1 2,95 


Send for Columbia's New 48-Page 
Catalog of Surplus Electronic Bargains! 

Name,,..,,. ...* *. Cal I *. 

QTH . . .* ..... 

City , Zone,.*,* State.*.. 


COLUMBIA ELECTRONICS 

fllfcS WEST PICO BLVO. LOS ANGEUS 1 9, CALIF. 


J. J. GLASS 

THIS MONTH'S SPECIALS 


12V TCS Power Supply consisting of 1 Transmitting 
Dynamotor, 420V @ 200 MA.* and 1 Receiving 
Dyna motor, 230V @ 100 MA. Fully Filtered, 

mounted on base which includes starting solenoid, 
12V relay, choke, etc* This supply can he used to 
operate ARC-1, ARC-3, ARC-5, etc. Diagram for 

easy hook - up in cl uded, ALL NEW*** .. * * $9-95 

Spa/e Parts Kit for above, consisting of Trans¬ 
mitting & Receiving Dynamotors. Relay, Choke. 
Iirushes. Fuses, etc, X EW.. **..,* . *, *$4„93 

12-24V INVERTER, No more bother to change 
surplus 24Y gear to 12V f Just use this converter, 
feed in 12V, output supplies 24V (ft up to 4 Amps* 
Enough to operate 24V Xmtr & Rcvr without 
internal changes. Compact metal container 4 l A" 
x 10" x 7'\ ONLY.....$8*95 

SOMETHING NEW? Just Purchased—24V Gen¬ 
erator, produces 25 Amps. Complete with spline. 
Very compact, 9" x 6" BRAND NEW_,*$7.50 

J. J. GLASS CO. 

1624 S, Main St., Los Angeles 15, Calif. 

RI 9-1179 (213) 

Fridays 'til 9 Send for Catalog! 


WANTED: 

TUBES, DIODES, TRANSISTORS, MILITARY, COMMERCIAL 
LAB-GRADE TEST EQUIPMENT, COMPONENTS, PRC, 
GRC EQUIPMENT, AIRCRAFT EQUIPMENT BY COLLINS. 
TOP PRICES. WRITE DETAILS, 

BOB SANETT 

W6REX, V & H RADIO ELECTRONICS, 2053 VENICE 
BLVD., LOS ANGELES 6, CALIFORNIA. 
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Ad Com ---- 

Alco__„_- 

Alden----- 

Allied_-_ 

Alltriuiic^Howaril _ 
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Barrington __ 

Barry__—__ 
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OUT AT LAST 



RCA PRECISION 500 KC 
CRYSTAL OSCILLATOR 55.00 

Accuracy phis or minus 0.0012%* Contains Pre¬ 
cision 500 KC crystal, RMS Labs Crystal oven, 
5840 sub-miniature tube. Hermetically seated 
nickel plated rectangular case. Mounts in standard # 
7 pin miniature socket. Requires 6*3 VAC or DC, 

75 to lOu V.D.C, With schematic. KCA Type • 
APS? S300-1. Size: 4W'H * 1 7/irW x 
WL: l lb. Cat. ^4-500 CRV. (Orig. Govt. Cost: 
5172 . 00 . 

VERY SPECIAL , . . ON LY $5.00 Postage Prepaid, 

Eimac 4X15A/4010 air socket ..$635 

Sale on the following: NC-400, Mosley Atennas, 

CD Rotators^ Electro-voice mikes, SP-600, SP-200, 
prop-pitch motors, full line of Ameco. 

Silicon rectifiers—750 Ma/600 PIV ........ea 36^ 

COME IN SATURDAY. From 10 A.M. to 
2 P.M. l ive parking on Satnr<lav. Mon to 


Fri.: 9 A.M. to 6 P.M. 

* 


• 

■ BARRY ELECTRONICS CORP. 

J 512 BROADWAY. NEW YORK 12. N. Y. 

| WALKER 5-7000 AREA CODE: 212 

I □ Enclosed is money order or eheok and 
J Q Send copy of M Green Sheet' 1 Catalog. 


DEPT. 73-11 1 

1 

1 

my order. 

i 

l 

J Name _______ _ 

i 

Title 1 

Icamoanv 


1 Address ! 

i c . ty 

State I 

J 
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"TAB" SILICON 7 SOMA* DIODES 

Factory Tailed Old. I 
NEWEST TYPEt LOW LEAKAGE 
D,C* or Batty • Derate MO% 



rms/plv 

35/50 

.07 

rmi/piv 

70/100 

.14 

rmi/ply 

140/20O 

J9 

rmi/piv 

210/300 

*29 

rmi/plv 

290/400 

.34 

rnu/ijlv 

35O/50O 

.44 

rmi/ptv 
420 '600 

.53 

nni/plv 

490/700 

,69 

rmt/plv 

560/900 

.85 

nn*/plv 

•30/900 

.98 

rmi/piv 

700/IO00 

LOB 

rmi/pl* 
770/1108 

1.50 

- Dow Priced T3O0 Silicon Diodes 

Hated 400 pTl/280nni @300M» @100*0 
*25 each30 for $7; I0O for $20; 

Diode order $10 § hipped Peat free 


ZENER DIODES 150 to 400 MW 
CASED T024 Pckg. Within 20% 
Y'Rsn*© SI, 3 for S2* 20 for *10. 
KIT ZENER DIODES u& to 400MW, 
SINGLE & DOUBLE ENDED 2 
for Si; n for $5; 100 for $36. 


SILICON POWER DIODE STUDS* 

Operation Up to I25*C Case Temp, 

lS0Pl¥ 
105 Rial 
,42 
M0 
1J5 
f ,35 
2,95 
5,00 
7.70 


D.C. 

50Pfv 

tOOPIv 

Amps 

35Rma 

70 Rim 

2 

,23 

.34 

3 

.60 

.85 

6 

*70 

.95 

12 

-85 

1.15 

35 

1.80 

2.20 

70 

3.75 

4.50 

240 

4.50 

5.40 

D.C 

io'opw 

300 Plv 

Amps 

140R ms 

2L0Rmt 

2 

,49 

.60 

3 

1.25 

1.50 

6 

1.40 

1.65 

12 

L60 

1,85 

33 

3.25 

4.90 

70 

5.60 

8* B0 

240 

9,00 

Query 


400PU 
280 H mi 
.64 
1,80 
1.95 
2-07 
6.1® 
Query 
Query 

* Derate io% for Battery or Cmfocitivt 
Load or D.C* Blockingf 
*Stud mounted on Heat-sink 


LO PHI CEO SILICON 
TUBE REPLACEMENTS 
WITH BUILT IN SURGE 
AND SERIES BALANCING 
PROTECTION 

TYPE VRMS/FIV AMPS PRIM 

T866 5000/10400 0.3 $16 
15 R4 1900/2800 0.5 $7 


"TAB FOR TRANSISTORS & DIODE5T' 
Fnti Length Lead ,> Factory Tested 
^ Guaranteed! US A. Mfg. 
PNP IIJ Power 15 Amp. T03 
& T036 Hound Pckg, 

2N441, 2N277 $1.25, 4 for $4; 
2N442, 2X278 $3@, 2 for $5; 
SNM3. 2X174 S4@ w 2 lor $7; 
2X677 $1®, 12 for $10: 

2X677 A $2 ®, 6 for $10; 2NG77B $3®. 
4 for $10; 2N677C $5@: PNP 2N123. 
2N1G7. CK722 4 for $1. 25 for $5; KPN 
2N292. 2N293 PNP 2X223 <39®, 15 for 
$4. (00 for $22; PNP 2X670/300MW #40® , 
20 for $7; PXP 2X671/1W #60®. 10 for 
S5; 2X597. 2X598* 2X599 PNP $1.50®, 
4 for $5* 

$10 or more this item POSTPAID U.£,A. 




GTOI Power*Dlamind-TrMiliteca 

Factory Totted 
***MFOIlP In O S A. 

Fm? P fteplcmnt 
2X155, 2N15* # 2N234, 
2X256. 2N307. 2N554 

SPECIAL T03GP ..._55#, 16 for $3 

4$ for $11 

$10 or more Oslo Ham we pay P.P./U-S.A, 



Kit Glass Diodes equiv. IN 3 1A. 46. 
48. 51, 00 . 64. R7\ 105. lot. 14T, UT, 
269. 295, 12 for $1. 100 for $7.56. 
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That's A Buy 


"TAB" Tubes Factory Tested, Inspctd, 
Six Months Guaranteed! No Rejeetst Boxed/ 

GOVT & MFGRS Surplus I How & Used 


RN0fT036). 

or 

Diamond 

(103) 


(nits kit 30# 

sa. 

Power Heat Sink 


Finned fS0' 4 

Sfl 1 

SI.25. 5 

for $5* 



OAI - 

....... LOO 

bj- .. 



. i.;o 

OA3 - 

.95 

6k7 . . 

.. ,79 

31.56 . 

. 3-W 

OBI . 

.as 

6L6 

.99 

5*70 . . .. 

, 89 

ora 

-... ,6S 

6i?>: . 

,72 

S6S7 

-'X) 

OD3 . 

..2 •) 

6TS .. 

___ .9* 

5725 ...... 

, .75 

1174 

, . , -79 

6\ 

__ ,70 

5732 . ,, 

. ,*5 

lll.l . 

.99 

6X5 

...... .49 

S7Si __ 

. 1.00 


. 2, *1 

12416 

__ .59 

5814 

.60 

IKS 

. 511 

12AT7 

. .83 

5879 

2 *1 

ES4 . 

....... -60 

12AL6 

m * v <# ■ ■ 3* 

5894 ___ 

13.50 


We Swap 

Tubes! 

What Do 

/U Have? 


IT* 

.60 

I24L7 

...... .69 

UPS . 

. 3,00 

ITS - 

,. -.55 

124V7 

*__ .TS 

inns — 

. 5,00 

R* 

..s »l 

12 AT 7 

. . -«9 

3k!*| ...... 

6.00 

in 

...... -*5 

I2BA7 


3^ 1*1 . 

3.00 

1X2 

. ,99 

I26F.6 

. 2 *L 

5L(*J . 

. 5,00 


... .. 10.00 

1ZR6 . 

__ 3 11 

SCP4A . . . 

6-00 

KIM) 

.s.aa 

I2J5 

...... -69 

SMPI . , 

, 6 00 

2f.« 

- s.so 

I2J7 .. 

.i... . ,69 

IMP* . 

. 6.00 

24 51 

1 25 

J2KB 

.*■■■. .70 

34PI 

6.0(1 

2X121 

. -.i»i 

1ZM.7 

.* 3 *1 

$4111*1 . 

20-00 


Send 25 for Catalog! 


2¥.2Z 
2E21 
IF23 
I HI* 
nus 

I* Ur 

2X2 

3CS4 

JD23 

3EM 


.. 1.75 

I2SG7 

..... .60 

SAQPI 

... 10 00 

, l-fiO 

L2SH7 

. .60 

5AUP7 

.. . 20. 00 

. . 2-30 

I2SJ7 

.60 

54 PI 

.. 3,00 

LfiO 

12SK7 . 

..... ,75 

5AUr| 

...... 35,00 

.. 6.50 

I £>1.7 

-59 

54 DPT 

- 2S.SO 

2 il 

12^7 . 

_ -09 

SUP! . 

600 

2 St 

12SR7 

. .69 

5KP2 . 

_ 6.00 

. 3.00 

£4U . . * 

3*00 

5B4 1*7 

--25.00 

. 2*0 

2546 

. 1 23 

SB4.P2 

. 33.00 

5.90 

25L6 . . 

... I *1 

SEHIP2 

25 0# 


Wanted 304TL Tubes 


80S ... 

..... ,83 

25T . . 

.- . 5.00 

SCflA ... 

.. 7.00 

4-65 4 , 

... 9.50 

257.S . 

...... .72 

3CP3 _ 

4,00 

4,123 4 . 

21.00 

2376 

,75 

SCTTA . . . 

. . , 4.00 

L250 4 

-3 3.00 

35Z5 . 

...... .83 

5CPI1A .. 

. . 5.00 

*X 1504 

14.00 

RkJ9 

. 2.30 

SFT1A ... 

. ,ltMK> 

4X330 . 

.34 00 

50 LO 

-2 *£ 

SITM .... 

,18.00 

4X500 , 

... 37,00 

75 ... 

... . it t 

5IT*5 .... 

. 3,00 

5lt| 

.. . LOO 

*3\ .. 

.2/91 

SIP74 

, 3.00 

ST* ... 

.2 it 

20OOT 

. . . I3U.IM) 

5FPI4 . 

. - , 3.00 

SI* - -. 

- , - ■ #75 

4X1394. 

£.00 

si rt u 

., . 6.00 


125°C SILICON PNP TRANSISTORS 
250 to 400 MW 

FULL LENGTH LEADS 
Facfory Tatted & GTDI 

$5 to $11— SMALL — TOS & TOIS Fckg. 
Replaces 2N327A; 332, 3, 4, 5, 6, 7 , B; 
474 f 5, 6, 7, 8, 9; 2N480, 541, 2, 3; 
2N935, 36, 37; 2N1034; 2NI131, 2; 1276, 
7, 0, 9. "TAB" SPECIAL #69@, 7 lor $4, 
20 lor $10. 

$10 or more this item f we pay P m P,f U S*A* 


SV* .... 

1 1 # • 

4*2501) 

341.440 

5IIPI 

SV3 .... 

- . . . .59 

4—100A ... 

, . ,13,00 

SJ1M _ 

5Z3 


25011. 

-18.00 


AA7 , ■■■ 

. . „. .99 

3I>7A 

, 3. 81 

5JP14 ... 

648 .... 

. .99 

4H92 

S/|| 

St.PI 

64 04 . . . 

* , . 2,f l 

3884 

2 11 

St PI A 

64417 . .. 


3SOA .... 

... 1.00 

51 l*i 

6A*;5 

, -, .39 

354)14 

. . 1.00 

51.1*7 A 

644.7 ... 

-, . 2/81 

6U6_ 

2+5 

sun 

64K3 , , 

. . -, .69 

450TH 

. 25.00 

5SP7 .* 


Wanted 

Test Sets and Equipment 

6ALS ... 

_ .59 

450TI, . . . 

, 24,00 

ssr: * 

64*>$ 

,.. .65 

460 .... 

... 11.50 

S^f4 

64 4f* ... 

.73 

70711 _ 

. , L25 

51 n 

6457 ■ 

_ 2.85 

715i; 

... 10,00 

5X1*21 

6AT6 

-.-. -63 

7234B .. 

. , 2,50 

SH’l 

64 L 6 . . - 

.70 

725A - - - - 

3,50 

7BPI 

6B8 .... 

l« li h m. SO 

805 

. 3.3$ 

:up4 

6BE6 ... 

- -39 

B67 __ 

, t.lo 

7HI*I 4 

6BC6 

_ t.49 

Sll ..... 

3.90 

THPT 

6Kll« . 

-, .79 

811A .. . 

- , 4.75 

7HP7A 

Top $S$ Paid for 304TL- 

813, 811 A, 612A 

60K7 

,99 

812 

... 3-95 

7EP4 . . 

0Ht,7 

. 1.50 

811 . 

1200 

71.1*4 

6KX7 . . 

... Ml 

815 . - . 

... 1.75 

9 it 1*7 

6RY5 

. . 1.19 

829B . - 

. . - 7-50 

6JP( 

ftU/6 . 

.73 

A12A 

-. 5.00 

01.1*7 

MJ4 - . 

-45 

K33A - 

-36.00 

IMN 

6CS 

2 li 

857 _ 

1.30 

lOkPT 

MIA _ 

-2 It 

8*6 4 

1-50 

17f.PT 

6*,B6 

- .70 

954 ..... 

.,10 *1 

Li«U'* 

M IK 

.... 1,49 

937 - 

-10 II 

t£kri4 


Top SSS 

Paid for 304T1 

Tubes! 

6F5 ...» 

- .79 

991 .... 

S/|! 

tSSPI .. 

6P* 

LAS 

1619 .... 

. 5 «l 

ipr* 

6* 3 . . . 

. 2 11 

1620 . . . 

. - , LOO 

Nri-P* 

4)4 

- 2 81 

1*25 

3 II 

16IM'I A 

6*8 

- - . - -74 

1*26_ 

12 H 

i7A%r« 

6*46 

. . * ti 

1*29 

4 |1 

17 API 

6/1- 

1 "2 

2050 

., 120 

1 7l P4 

6J5 . . 

2 81 

3517 

2 |i 

i:m*4 

6/6 . 

2 *1 

3*08 - 

- - 3.95 

101*1*1, 


. 10.00 
£.00 
. 1.00 
. 25.00 
HUH) 
2S.(M> 
. 6.00 
6.00 
,25.00 
, IS.00 


21.00 
. 8-4H* 
. 6.4H) 
- -l6,4Hi 
-IS 00 
. $-*«> 
. 5.4W 
P $.<H) 
. 2-00 
. s.oo 


5.00 

7.IH1 

s.oo 

5.00 
too 
6-00 
i 1.00 
7-00 
9.00 
9,W 


IJ.00 
10.UO 
12-00 
12.00 
J -1.0*1 
14.00 
14.00 
I MM) 
16.00 


WE BUY! SWAP A SELL 
TRANSISTORS, DIODES. ZENERS 


“TAB” 


TERMS: Min Ordar 
wllh wder F O R. Nn YH. 
diy guarantat. prl** *f 
id**, only. Our IBth yaar. 


"TAB" FOR THE &EST KITS! 

2 “C. 1 |»S O' 

Z t|! O 

! : 

V 5^= <u -= 55 = _■=-==*>£ ! 


3 3 0 ^|ix|sit® s =S? . 

^ « si© => "T ” * O 

M 

a *.*#*^i£*.*.*,^^***j^ UJ ^ 



_ 9> 

SS2E2-®2„£5«*.r« °* 


TWO 966 A' i and FILAMENT 
XFMR 10 Kv liwltd SPECIAL^ 


T rant! iter Power 
CONVERTER 

12VDC to 500VDC 
up to 200MA 

100 Wsttti Top « 

250VOC 

DB500 $33 

12 V 0 C to 250V DC up to ISOM A 
Type C1225 E $30 



Lecce Neville Charger Sy a terns 
Seated Silicon Stud Rectifier 
Finned Stack p Dlreet Replacement 

FOR e or 12YDC @ 100 A, 

Type YJ9 $18_ 


Price* shewn ere iu$/fcf to change* 

111 MG Liberty St, N. Y, 6, N. Y, • RE 2*0245 


'TAB" BARGAINS 

New Yartaca/or e0uit 0-135Y/7.5A 
New Varlacsi/er equlr 0-135Y/3 Amp $10.65 
f>C-METER DejurfiOO Ma/2$4" $3@* 

DC MTU 10QM&/2H" 

UF-MTH OE/475 Ma A: 5 Amp $4®, 2/$7 
DC!-METER One 5fa/4” Rd. ,.$5@, 2/W 
RN00P1-:RRC0PE TT t HE 2",.,$5@. 2/$0 
MINI FAN 6 or 12YAC/60 Cya $2@, 3/$5 
XmUtJng Mlcs'a .006 @ 25O0Y. 5 for $1.00 

4x150 CeramIc/tOKTAI.2 for $1.00 

96HA Xfmr. 2.5V/10A/10KY Insl. $3.95 
Micros witch Ri/RPNC/SO Amp 49#@, 

Tube Clamps HI richer...5 tor $1*00 

012 «t 25Rr CT> Condenser,.. *$4@, 

WE Chnkr 4Hy/450Ma/27 Ohms $4^®, 

Line Filter 5nAmp/290V r AC. *. S*D@, 

Line Filter 2O0Amp/l3OYAC. .$l&@~ 

RTiming Parallel 6" Rule. *. ,69#@* 
KS15138 Unrar Sawtooth Pat .2 tor S4-0® 
"CTC^ Delay Line 1 Mlemeee d $* 3 *2 

Tiniitm Conrjer* SnMmM T.^Kt S3® ■ 


D.C. Power Supply H 5 V 60 tn nno 
cys. output 330 & 165 VDC up to 150 
ma. Cased SPECIAL $5. 


SELENIUM F. W* BRIDGE RECTIFIERS 


oc 

AMP 

IflVAC 

1IV DC 

35V AC 
28 V DC 

Zl Vi 

5L00 

$1.00 

3 1 

1.30 

2-00 

L5 2 

2. IS 

3 00 

fc 3 

2.90 

4.00 

5 e 

4.ia 

6.GO 

^ 10 

6.10 

12.15 

6a 12 

7,75 

F4.90 

s 2» 

12,85 

24.60 

o 24 

15.00 

29.45 


72V AC 
54VOC 

I30VAC 

lOOVDC 

$3.65 

$5.00 

4.90 

©J5 

6,25 

11.10 

8.60 

13.45 

18,75 

31.90 

26.30 

41.60 

30-95 

43,45 


Write For 
Rectifier C atahg 


Send 2S^ for New Catalog 


I’OTLliCK SF.M1 CONDUCTOR K1T3 
(NO OPENS OR SHORTS) 
SILICON STUD-DIODES ASSTD. 

S to 6 Amp....6 for $1 

TRANSISTORS TOS GERMANIUM 

PNP . 6 for SI 

TRANSISTORS T05 GERMANIUM 

NPN .-.4 for $| 

TRANSISTORS SILICON up to 

400MW/PNP .3 for St 

SILICON DIODES up to T50Ma..l9 for SI 

ZENER DIODES up to 10 W*ll» .4 for SI 

SI0 or mar* fhi* ll#m. w* pay P.P./U.S.A, 


NOVEMBER 1962 


95 





























































































from 


Allied 


Pu nch Out a Great Signal win ws 

knight - kit 150-Watt AM-CW Transmitter 








MOST "WATTS-PER-DOUAR"! 

• 150-Watt Input 80-10 Meters: 
100-Watt on 6 Meters 

• Controlied-Carrier Screen 
Modulat.on for Max Power 

• Stable Built-in VfO with 
Planetary Drive Tuning 

• Clean, Chirpless Keying- 
No HV at Key Terminals 


• Adjustable Pi-Network Output 
Matches 40-600 Ohm Antenna 


m. 


- -S ■: :■ ••• ••• 







NewT-150 Transmitter Kit 


ONLY 


$ 


99 s5 


New 1 . Matching R-100A Receiver Kit 

Tremendous quality and value! 
Covers 540 to 30 me; bandspread 
on 80-10 meters; better than 1 % 
sensitivity for 10:1 S/N; selec¬ 
tivity 300 cps to 4y 2 kc continu¬ 
es monthly ously variable; built-in Q multiplier 

—60db notch really knifes through 
QRM; exalted BFO injection; printed-circuit 
bandswitch; MVC; delayed AVC; noise limiter— 
and many other professional features. With all 
parts, tubes, gray metal cabinet (9V6 x 17% x 
9%"). Less S-meter, speaker kits. 31 lbs. 

83 YU 406DM. R-100A Receiver Kit, only$99.95 

83 Y 423. S-Meter Kit. Reads to +20 db over 
S9,only.. 12.95 

83 Y 424. Speaker Kit. 4 lbs. 19.95 


ONLY 


$ 


only $6 monthly 
on Allied's 
Credit Power Plan 


Packed with features to put out a 
solid signal that really punches thru 
■ ■ nC the QRM! 150 watts AM/CW input on 
I I 1 B U D **0 thru 10 meters. 100 watts on 6 
IIM meters. Highlights: Highly stable VFO 

| | has illuminated dial and planetary 

drive; socket for optional switch- 
selected crystal operation; efficient 
controlled-carrier screen modulation; 
adjustable pi-network matches 40 to 
600 ohm antennas; buffer stage isolates oscillator from 
final; parallel 6146’s in output stage; silicon diodes for 
reliable high-voltage and low heat; voltage regulator in 
B+; single knob bandswitching; TVI suppressed with all 
leads in and out of case by-passed for RF; switched meter 
reads buffer, final grid and final plate currents and rela¬ 
tive power output; mode switch provides for VFO spot¬ 
ting and tuning without placing a signal on-the-air; clean 
chirpiess keying—no high voltage at key terminals; plus 
a host of other fine features. With all parts, tubes, plugs, 
wire, solder and step-by-step instructions and handsome 
gray satin metal case. 8 V 2 x 17 x lOVi. Less mike, key, 
crystals. For 110-125 v. 60 cycle AC. 28 lbs. 

83 YU 403DM. T-150 Transmitter Kit, only. S 119 95 




satisfaction guaranteed 
or your money back 

NO MONEY DOWN! 

Now* More Buying Power with 
your Allied Credit Fund Plan 

manufactured by 

KNIGHT ELECTRONICS CORP. 


A DIVISION OF 
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ALLIED RADIO 

100 N. Western Ave., Chicago 80, 

Ship me the following: 

□ T-150 Transmitter Kit 83 YU 403 DM 

□ R-100A Receiver Kit 83 YU 406 DM 

O S-Meter Kit 83 Y 423. □ Speaker Kit 83 Y 424 

□ Ship No Money Down on Allied's Credit Fund Plan -► 

□ $___enclosed (check) (money order) 

Name_ 

FLEAS* f NIhT 

Address_ _ ____ 


ORDER 

TODAY 



New Credit Custom* 
ers Only: Send name 
and address present 
employer, how long 
employed, position, 
monthly salary (also 
same lor prior em¬ 
ployment): rent or 
own home, how long 
at present address 
{also same tor prior 
address); 2 credit 
account references: 
give age (21 mm, for 
credit accounts). 


City. 


Zone._^State 
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Take one 




Hammarlund 
HQ-17GA 




ic 


Hammariund’s 
Fabulous '50"—the I 

new, compact, crystal 

. i-; B » 

lattice filter-type 
SS8 transmitter. 


THE BEST AMATEUR 
RADIO STATION 
MONEY CAN BUY! 


■ 




Fill-In the attached coupon and let us send you 
complete technical data on this revolutionary 

new equipment. 

** , 




We did more than add a letter to the 

famous HQ-170: we added 

★ Significantly improved electrical and 
mechanical stability. 

★ Silicon rectifiers—for cool, high effi¬ 
ciency operation. 

★ 144 to 148 me dial scale for 2 meter 
converter use. 

★ Accessory power supply socket for 
converters, etc. 

★ Separate system socket for convenient 
transmitter/receiver control. 

★ Ji Flip-open” top for greater convenience. 

, m, _ ^ **- ■» * - r <“ V - ” . f __ . 

• - * T f ._ m ^ **r" -fc- ^ . .. « 

It wasn't easy. We set out to improve the 

receiver recently voted FIRST IN ITS CLASS. 
The one and only amateur band receiver that 
„.fers so much for SSB and AM/MCW. Full 
coveraje of 6, fO. 15. 20, 40, 80. and 160 
meter bands—pjus 2 meter calibration for 


converter use. Triple conversion with fixed 
IF frequencies provide optimum spurious re¬ 
sponse £e jectiM&S 

> 1 T v v -fl* - C Sfe. 
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AMATEUR RADIO EQUIPMENT 
COMMERICAl 

COMMUNICATIONS EQUIPMENT 

OUTFRCON! 2-WAV RADIO 

VARIABLE AIR CAPACITORS 

SUPERVISORY REMOTE 
CONTROt SYSTEMS 


HAMMARLUND Manufacturing Company 

A Giannini Scientific Company 
53 West 23rd Street, N.Y. 10, N. Y. 

lb 

Please send me brochures on: 

□ HX-50 $399.50 


{* 24 hour clock-timer $10 optional) 


NAME. 


ADDRESS_ 


Dept 


□ HQ-170A $369.00 













































































Complete $8B, AM and CW coverage of the 80,40, and 20 meter amateur bands! 

Full 200 wa tts PEP ! Every desirable opera ting fea ture! 







Now from National — a brand-new Transceiver concept that brings you the three most popular 
amateur bands at a price equivalent to economy single-band unitsl No need to compromise on 
only one band — no need to spend a $300 to $800 premium for coverage of the two steadily de¬ 
teriorating high frequency bands! The handsome, rugged, NCX-3 complements both your car and 
the ham shack, and provides you with a solid 200 watts of SSB punch — plus — every feature 
National could think of for easy, relaxed ham band operation — vox or push to talk, CW break-in, 
SS8/CW A6C, S-meter — even a separate AM detectorl The specifications below really tell the 
story ,.. study them carefully and see your National dealer as soon as possible. We're devoting 
additional production facilities to the. NCX-3 to assure maximum delivery rate, and will start 
delivery December 30 — don’t postpone your enjoyment of the new NCX-3 — get your advance 
order in now! 
















NCX-3 SPECIFICATIONS 

Frequency Range. 3 . 5 , 7 . 0 . 14.0 Me. amateur bands .Typfsot 





watfs SSB PEP, 108 watts CW, 30 watts AM Output Imped- 
Matching Range: ohms «SSB Generation: 57 m Kc 

tat filter: bandwidth 2.5 Kc at S db *Frequency Stabilitr: 


120 
a nee 

crystal 

400 cyles long-term after warm-up * suppression; carrier —50 
db; unwanted sideband —40 db .Operating Facilities: all modes 
— full AGC and S-Meter on receive; SSB-VOX or PTT transmit, 
productdplectoron receive; AM—VOX or PTT transmit,separate 






> dl 

.Si 


diode detector on receive; C 


product detector on receive -Audio input; High impedance, low 
level •Controls; Front panel — Main Tuning, Band Selector, 


rid block break in transmit, 


cathode cuirent on transmit; S-Meter on receive •Receiver. 
Sensitivity: ],{? M v. fpr 10 db S/N ratio Receiver Selectivity: 

2,5 Kc at 6 db ^Receiver Audio G itput b fitter than ? wMs: 
3.2 ohms *Si:e fi" h.. |3V W., IPt* D, .Shipping Weight; 
20 pounds .Po-v.r Requirements. 700 V.D.C, @ 300 ma, f 280 
V.D'X* m 100 ma., -80 V.D.C. 1 ® 10 ma, f 12.6 V. & 5A. * I une 
Complement: tubes, 4 diodes; parallel 6GJ5*s in final ampl ifier. 

Mechanical: \/ % * solid extruded aluminum front panel; perforated 
steel enclosure; cadmium plated steel chassis; chromium plated 
steel mobile mounting bracket *Nlam Tuning Ratio 45:1 1 em¬ 
ploying planetary and split gear drive, J rnish front panel — 
Hydro-etch off white matte with brushed aluminum trim; 
Knobs — Mil-Spec, matte black; Enclosure — gray-blue wrinkle 
enamel. .Accessories: NCXA 115 VAC, power supply speaker 
console; NCXD 12 V.DX. power suppl; 


Audio Gain. R. F, Gam, Microphone Gain, Mode (off. SSB, AM, 
CW f tune). Carrier Balance, Driver Tune, PA Tune, PA Load; 
Rear panel — Vox Sensitivity, Anti-Vox, Vox Delay Bias Adjust, 

iMi 


i 6' 


Vox Input, PTT Input, Kay. Phones, Ext. relay .Metering: PA 


New NCX-3 only 














National Radio Company, lnc. ( Melrose 76, Mass. Dept. 0000 


World Wide Export Sales: Ad Aurieroa Inc., 85 Broad Sl. r N.Y.C. 


A Wholly Owned Subsidiary of National Company, Inc, 



II: 




Canada: Tri-TeJ Assoc., 81 Sheppard Ave. W <( Willowdale, Ontario 
































































